DON'T SETTLE FOR LESS THIS CHRISTMAS. 


Upfront variable speed 
control dial. 


Wide assortment 
of easy-to-change 
blades available. 


Tilting machined 
aluminum table. 


Finish insides 
of curves. 


Upfront variable 
speed control dial. 


Hefty enclosed 
1/3 hp motor. 


When you ask for benchtop 
tools this Christmas, get the 
quality you deserve. Shop- 
craft. Nobody builds better 
benchtop tools. 

They're compact, pow- 
erful and give you the preci- 
sion of stationary tools for 
a lot less. They're easy 
to use and easy to store. 
And feature for feature, 
Shopcraft gives you more 
for your money. 

Our 10-Inch BenchTop 


mI 


Band Saw cuts metals, plas- 
tics and all woods. It easily 
handles everything from intri- 
cate scrollwork to resawing 
4-inch thick hardwoods. 
Ready to run in minutes right 
from the box. 

Our 4-Inch BenchTop 
Belt Sander is a complete 
finishing center. With vari- 
able speed control and easy- 
to-change belts, you can 
sand, shape, buff, polish, 
grind, even sharpen. Ideal 


4-inch depth 
of cut with 
10-inch throat. 


Exclusive 
automatic blade 
tension system. 


Powerful enclosed 
1/2 hp motor. 


Finish edges and 
large surfaces. 


Finish joints 
and edges. 


А Finish compound 
7 6 angles with 
tilting table 


and miter gauge. 


for finishing metals, plastics, 
all woods, stone, ceramics 
and laminates. 

Shopcraft. Don't settle 
for anything less. 


BENCHTOP TOOLS 


BenchMark Tool Company 
Jefferson City, Missouri 65101 


© 1982 BenchMark Tool Company USA 


See these and other quality Shopcraft* BenchTop™ Tools and Accessories at your 
favorite hardware store or home center. Or call 314/634-4040 for the name of the nearest Shopcraft dealer. 
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You can’t beat the taste of Windsor. 
And you certainly can’t beat the price. 
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TOT 
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The difference has always been easy to see. 
۱ Intellivision’ has brilliant graphics, lifelike figures and realistic gameplay. 
| Intellivision has the hand controller with 16 positions. The Atari’ VCS has 
a joy stick with only half as many. 
The Intellivision system is expandable. 
| But now, the difference is even more obvious. In case you haven't heard, 
Intellivision actually talks. 

It’s true. Just attach the new IntelliVoice voice synthesis module. Plug in 
any one of our new talking cartridges.Then, concentrate on the visual action. 
While IntelliVoice gives you up-to-the second verbal status reports. 
Feedback. And instructions which are essential to your game strategy. 

Voice is just one innovation, though. 

If you like arcade maze games, you'll love new Lock’N’ Chase: Апа wait 

| until you see Night Stalker; with its relentless one-eyed robot. 
| . Ofcourse, your dealer can show you the difference between Intellivision 
| and Atari. For your nearest dealer, call toll free 1 (800) 323-1715. In Illinois, 


1 (800) 942-8881. Ог shut your eyes, MATTEL ELECTRONICS” 


: and let Intellivision speak for itself. — — 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, Popular Science, 
380 Madison Ave., New York, N.Y. 10017. Because of the large vol- 


ume of mail, 


we are unable to acknowledge unpublished 


letters. 


Saves fuel, not dollars 


Kudos for a refreshingly frank assess- 
ment of solar energy ["Solar Home Se- 
crets," PS, Aug.] and particularly for the 
10 hints for a winning system. My compa- 
ny's solar experiments over half a decade 
confirm these. We operate a simple flat- 
plate installation for direct heating of pool 
water (as a supplementto a propane heat- 
er). The system works to our full satisfac- 
tion during all four seasons, with high 
conversion efficiencies and little mainte- 
nance. Its technology is perfect. | wish | 
could say the same of its economics. 

At first glance, our numbers look pretty 
good: Estimating future energy prices, 
our net savings will equal costs after 
some nine years of operation. But this 
doesn’t take into account the capital we 
have tied up in the installation. That mon- 
ey could be otherwise invested and re- 
turning interest. Worse are the many so- 
lar systems that are financed by bank loan 
or mortgage; their net savings must ex- 
ceed interest to be paid to make them 
economically practical. Under the present 
market conditions, our solar installation 
must be considered uneconomical. W 
save nonrenewable fuel for our country 
but not dollars for us. 

Max Bentele, Fairfield, Conn. 


Speaking metric 
Congratulations on your practical ap- 
proach to the use of metric units in your 
publication [RTB, PS, Aug., Oct.], but 
maybe you should go all the way. The 
best way to learn any language (including 
a measurement language) is not to con- 
vert back and forth, but to get a feel for the 
words or units in the new language. 
Valerie Antoine, Woodland Hills, Calif. 


The horse's mouth 


As the inventor of the Servo-Driven 
Straight-Line Arm, I'd like to correct an 
error that has appeared in print many 
imes in connection with these devices 
inear-Tracking Turntables,” PS, July]. 
The author writes that a small servo error 
must remain to keep the arm tangent 
because it always lags the error signal. 
This is not correct. The arm can be set 
"ahead" or “behind” it, and in practice is 
set so that when the record is being 
played, the average tangent error is zero. | 
say "average" because the arm almost al- 
ways slowly oscillates from side to side 
due to imperfections in the record. Such 
small deviations from zero in both direc- 
tions are not important. In fact, they can 
be totally eliminated by a fast-acting ser- 
vo, but the complexity and cost is unjus- 


tified. The true advantage of the straight- 
line arm over conventional swinging 
arms is the elimination of skating forces. 
Incidentally, | have no financial interest 
whatever in this enterprise. My basic 
patents have expired; | receive no royal- 
ties from any manufacturer of turntables; | 
hold no stock in any company that 
produces them. | just happen to be proud 
that so many people manufacture and use 

my "baby." 
Jacob Rabinow, Bethesda, Md. 


Domestic three-wheelers 


| was surprised to see Jim Dunne's state- 
ment that "at present, no three-wheelers 
are built in the U.S.” [Detroit Report," 


PS, July]. H-M Vehicles of Burnsville, 
Minn., manufactures the Free-Way in gas, 
diesel, and electric versions. The gas en- 
gine gets up to 100 mpg and the vehicle is 
fast enough to earn its driver a speeding 
ticket. 


Bruno Dorais, Beauharnois, Que. 


Jim Dunne replies: "A number of readers, 
some of whom learned of H-M Vehicles in 
PS [“What’s New,” May '80], caught my 
goof on three-wheelers. The photo shows 
one owner with his Free-Way II.” 


Power painters panned 


Having purchased an airless painter last 
year and believing it to be one of the 
worst purchases | have ever made, | 
thought | would add some information 
that seemed to be missing from your arti- 
cle ["Airless Spray Painters," PS, June]. 
Certainly the problem of having to thin 
the paint so exactly is never mentioned in 
the commercials. Nor do they say that the 
container does not hold very much paint, 
so you constantly have to reload it. Also, 
when the paint level nears the bottom of 
the container, the sprayer starts to spit 
paint globs and air. Besides making a 
mess, the spitting also causes the very 

Continued 
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delicate nozzle mechanism to clog; thus, 
you find yourself having to disassemble 
the head assembly nearly every time you 
refill the bottle. If all this were not enough, 
it is also necessary to hold the tool per- 
fectly level. If you tilt it, the strainer as- 
sembly starts sucking air. 

John S. Leahy, San Marcos, Calif. 


Daniel Ruby replies: "The suction-hose 
accessory that is available with most 
models allows you to draw directly from 
the paint can, limiting some of the read- 
er's problems.” 


Those tipsy Teutons 


The folk knowledge Arne Lindgren cites 
as predating science [RTB, PS, July] may 
have another meaning. The old-timers 
around where | live seem to think that the 
term Aauschkinder is an allusion to the 
careless birth control practiced by (soon- 
to-be) parents who attended the wine fes- 
tivals in question and returned in no state 
to be interested in contraception. Nine 
months later they became proud parents 
of Rauschkinder. The German language is 
remarkably versatile and lends itself to a 
great many interpretations. A glance at a 
German-English dictionary will show that 
Rausch has no fewer than 15 meanings, 
one of which is "gay" or “carefree.” 
Jerry T. Whitmire 
Laupheim, W. Germany 


Grooves vs. lasers 


Isn't it ironic that RCA has been doing re- 
search on optical-disc technology [PS, 
Aug.] for years and yet has foisted off the 
CED system on the public to compete 
with the superior and previously mar- 
keted consumer LaserVision system? It is 
comforting to know that the company re- 
alizes the superiority of optical systems, 
whatever its marketing strategies may 
be. 
Michael Hill 
Pago Pago, American Samoa 


Heavier than air 


In his update on the damage done to the 
ozone layer by chlorocarbons (“Science 
Newsfront," PS Aug.], Arthur Fisher ne- 
glects a point that has puzzled me. Years 
ago, while doing some educational work 
at Frigidaire on Freon-12, | demonstrated 
that the gas could be poured from one 
beaker to another almost like water. As | 
recall, Freon-12 gas is about 4%; times as 
heavy as air. | understand that this heavy 
gas could be blown into the upper atmo- 
sphere by air turbulence, but how can it 
be sustained there? In all the articles I've 
seen, this difference in weight has never 
been mentioned. 

Vincent P. Black, Dayton, Ohio 


You answered your own question: wind. 
According to atmospheric chemist Don- 
ald Stedman of the University of Michi- 
gan, all components of the atmosphere 
are well mixed up to about 100 kilomet- 
ers, far beyond the ozone layer. Beyond 
that, as you suggest, the atmosphere is 


composed mainly of hydrogen and heli- 
um atoms that have floated to the top. 
Eventually, the chlorine in the ozone layer 
does return to Earth, when it combines 
with hydrogen to become hydrochloric 
acid and gets mixed down to the lower 
atmosphere. This gets caught up in the 
clouds and eventually rains back into the 
oceans, from which the chlorine in chloro- 
carbons was originally derived. "A neat 
little cycle," Stedman calls it. 


Name that film 


Regarding your timely and lucid article 
"Wonder Windows" [PS, April], | have 
been in a long, friendly, running battle 
with Southwall Corp. about its use of the 
term "Heat Mirror." Because the reflec- 
tive film reflects far-infrared radiation, not 
heat, ! claim that the name fails to say 
what the product does and in fact says 
something that is not true. Most archi- 
tects, builders, and homeowners have al- 
most no idea what heat really is, anyway; 
this misnomer enlarges the confusion. 

1 keep trying to think of a better name 
that is both clear, correct, and brief. But | 
fail. 


William A. Shurcliff 
Cambridge, Mass. 


Stronger pad 


"Pour Youself a Parking Pad" [PS, June] 
erred in stating that reinforcing wire 
should be centered in the thickness of the 
pad. Since concrete is strong in compres- 
Sion but weak in tension, the wire should 
be placed where it will carry the tensile 
stress. During the worst loading condition 
the bottom of the pad experiences the 
greatest tensile stress, so the wire should 
be lifted only an inch after the concrete is 
poured on. 

Tom Stockton, Ann Arbor, Mich. 


Reasons why 


A. J. Hand's article, “Little Benches” [PS, 
April], was very interesting and informa- 
tive. Our engineers did notice some inac- 
curacies, however, regarding use of our 
clamp and saw-, router-, and drill-guide 
attachments. He said that "there's no rea- 
son why they couldn't be used with the 
Wen and Hirsh benches." 

We have both of the Wen and Hirsh 
units and have tested our four attach- 
ments on them. The Wen All Bench will 
not accept any of the guides because it 
will not clamp, hold, or grip anything be- 
tween its two sections of table top; it does 
not work like a vise to grip things. The 
Wen bench will not accept our clamp at- 
tachments because its %4-in. holes are too 
small for the 20-mm diameter of our 
clamp-attachment bushings. 

The Hirsch Foldaway workbench also 
has 34-16, holes. Also, its vise jaws are too 
short to accept our miter guide, and its 
vise screw and two metal guides interfere 
with the lip of our router guide. Only our 
drill guide works on the Hirsh unit. 

Tom Melville, Workmate Product Mgr. 

Black & Decker, Easton, Md. 


An Arkia Recuperative 
Gas Furnace Will Cut Your 
Fuel Consumption 


Sounds incredible, but it’s 


(AFUE) as high as 87%. 
true. If within 60 days a new 


An Arkla Recuperative gas furnace in- 
Arkla Recuperative gas furnace stalls in the space of a conventional furnace. 
doesn’t save you fuel compared And, because sidewall venting is possible, 
to last year, Arkla will take it back and refund you can replace electric heat without adding a chimney. 
the furnace purchase price. Arkla has been a worldwide supplier of gas 
How can Arkla be so confident? A unique, appliances for over 50 years, and the 
patented recuperative heating system design is  Recuperative furnace is one of the finest prod- 
why. Arkla’s Recuperative gas heating system ucts Arkla has ever made. That's why every 
actually wrings more heat from the fuel you Arkla Recuperative gas furnace is backed by 
use. So you get more of the heat you pay for. a limited 20-year warranty. For more 
Arkla Recuperative furnaces make gas— information and an incredible money- 
always your most efficient energy buy—an back offer, contact your local authorized 
even better value. Downflow and Upflow Arkla dealer or write Arkla. 
models are available up to 120,000 Btu/hr. > Arkla Industries, Inc., Р.О. Box 534, 
with Annual Fuel Utilization Efficiencies 7 \` Evansville, IN 47704-0534. 
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Marlboro Red or Longhorn 100's— 
you get a lot to like. T 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Kings: 16 mg ۲180, 1.0 mg nicotine —100's: 16 mg ‘tar, 
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ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology. and а lecturer at the University of Colorado. 


Swimming-pool covers 


I'm a swimming teacher in Princeton, 
Minn. We have a 45-by-75-foot indoor 
pool that holds 140,000 gallons of water. 
Using natural gas as our fuel source, we 
keep both our pool-water and air temper- 
ature at 80 to 82 degrees F. My efforts to 
help cut operating costs have led me to 
acquire information on energy-saving 
thermal pool covers. How do we select 
the best product? 

Stan Chase, Princeton, Minn. 


Swimming pools have two types of heat 
loss from their surfaces: evaporation and 
convection. In your case, the only loss is 
by evaporation since the air and water 
temperatures are identical. Therefore, 
you don't need insulation. All that's re- 
quired is a plastic cover to stop evapora- 
tion. Covers are manufactured by any 
number of U.S. companies. In the future, 
you should consider dropping the build- 
ing air temperature below 82 degrees at 
night. In Minnesota, the present heat bill 
for maintaining a building at 82 degrees 
(without pool heating) must be large. If 
night setback is used, then you will need a 
pool cover with insulation. Select a cover 
with the longest warranty, the highest R- 
value, and the greatest convenience for 
removal that your budget allows. 


It's a steel 


| have read much about copper and alu- 
minum and even some mention of stain- 
less-steel absorber panels for solar collec- 
tors. What are the advantages and disad- 
vantages of using plain old cheap carbon 
steel with a noncorrosive glycol-based 
solution? 

W. Coles, Des Plaines, III. 


Aluminum and copper are both more ex- 
pensive per pound than steel, but both 
are able to transfer heat from the collector 
plate to its fluid channels more readily 
than steel. Therefore, less aluminum and 
copper are needed for the same rate of 
heat transfer. However, there are several 
other advantages of steel: It’s readily 
available anywhere in the world; it's easy 
to paint or plate inexpensively with a du- 
rable black surface (a problem with alumi- 
num); and it's compatible with steel pip- 
ing and other steel system components 
such as storage tanks. 

There are also several disadvantages: 
Internal corrosion is possible if fresh 
water is passed through collector pipes 
(this occurs only in open-loop systems); 
steel collectors are heavier since more 
steel is required for proper heat transfer; 
added weight also means slower collec- 
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tor warm-up in the morning; and dielec- 
tric couplings are essential if copper pip- 
ing is used. 


Water heater for space heat? 


Is it feasible to hook a gas-fired water 
heater directly to baseboard radiators, us- 
ing a thermostat only to activate a circula- 
tion pump? This might be more efficient 
due to the low heating rate and long du- 
ration of combustion. 

R. Ingalls, Auburn, N.Y. 


There are two things to consider. First, is 
the heating rate or capacity of the water 
heater great enough to carry your home 
heating load? The instantaneous capacity 
will almost certainly not match the peak 
building heat load, but that may not mat- 
ter since the stored hot water in the tank 
gives a cushion. Second, water-heater 
peak-output temperatures are of the or- 
der of 140 degrees F, while most base- 
board heating systems are designed for 
180 to 190 degrees. At lower tempera- 
tures the heat capacity of the baseboard is 
reduced. If these two concerns can be re- 
solved, the system and your proposed 
controls will work. It has been used in а 
number of modern well-insulated homes 
with heat loads so small that no standard 
furnace could be used for space heating. 


Insulation for cooling 


| noticed last summer, while working in a 
cathedral-ceilinged room under construc- 
tion, that the room was unbearably hot 
until it was insulated. However, once it 
was insulated with six inches of fiber- 
glass, the temperature inside remained 
close to the outside temperature. 

It occurred to me that if my attic roof 
were insulated in addition to the 10 inches 
of insulation between the rafters, the attic 
temperature would be greatly reduced, 
thus reducing transfer of heat into the 
house. Undoubtedly, heat loss in winter 
would also be reduced. 

Marvin Frerich, Brighton, Colo. 


You have just experienced, firsthand, the 
dramatic effects of insulation in a roof as- 
sembly. However, since your attic floor is 
insulated, there is an easier way to reduce 
heat gain into the building during sum- 
mer and improve your comfort: Ventilate 
the attic using soffit vents and one or two 
wind turbines. This method is both 
cheaper and easier than adding roof insu- 
lation. When the turbines operate at night, 
the attic will pre-cool. A well-insulated 
and -ventilated building along the Front 
Range of the Rockies, where you live, can 
be comfortable on common 90+-degree- 


F days with a little evaporative cooling. 

As you suggest, winter heat loss would 
be reduced by added attic-roof insulation, 
but not by much, considering your al- 
ready ample floor insulation. To get the 
best results from your existing insulation, 
seal all air leaks between the occupied 
space (construction joints, chimney, etc.). 
if you use flush-mounted ceiling light fix- 
tures for the floor below, confirm that 
they can be insulated in the attic without 
fire hazard. 


Isolate the garage 


My home has an attached two-car garage 
that is completely open to the attic of the 
house. Should | put a ceiling in and insu- 
late, or extend the walls up to the roof? 
Mike Svoboda, St. Louis, Mo. 


The least expensive method is to extend 
the house-garage party walls to the roof. 
Be sure to seal and insulate them well. 


Under the skin 


My question is about retrofit insulation of 
walls. My idea is to take the siding off, use 
two inches of Styrofoam with 2x2 furring 
strips over the existing studs and six-mil 
Visqueen over this. | would also add two 
inches of Styrofoam over the concrete, 
down to three inches below grade. 

Joe Repac, Clark, Wyo. 


Your method is a good one and will en- 
sure an insulation job that will not deteri- 
orate with time. A few suggestions: To 
control infiltration around the edges of 
the foam sheets, seal each to the building 
around the entire sheet perimeter. Be 
sure to close out the top of the wall's in- 
sulation with proper waterproofing; this 
applies to window openings, too. There 
are insulation materials with greater R- 
values than the one you propose; polyiso- 
cyanurate (Thermax) is one. Check your 
local fire code before using it, though. 


Energy guide 


! have searched for a self-extinguishing 
lighting system of the type widely used in 
Europe. By means of a timer, the lights 
turn themselves off after a preset time. 
Who manufactures such a system here? 

George Albrecht, New York, N.Y. 


For information on this and many other 
energy-conserving building products, | 
suggest checking Energy Efficient Prod- 
ucts and Systems, a guide for architects 
and engineers prepared by Energy Works, 
Inc., of West Newton, Mass., and distrib- 
uted by John Wiley & Sons, 605 3rd Ave., 
New York, N.Y. 10158. The 1,000-page 
book will be updated semiannually. 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Won- 
dering about energy-conservation tech- 
niques for home heating or cooling? 
Every other month, alternating with “Ad- 
ventures in Alternate Energy," Jan Kreid- 
er answers selected questions from read- 
ers. Send yours to "Energy Questions," 
Popular Science, 380 Madison Ave., New 
York, N.Y. 10017. Individual queries can't 
be answered by mail. 


Got what it takes ~ 

andreally care? — 
There's a special life — J 
you'll want to share. _ ? 


You'll move up. 

You'll feel proud. 
# You'll stand out 
ароме ће crowd. 


2, 


=й 
DN 
fe 


Not all who try 
fit the bill. 

= Itcalls for brains. 
SS It calls for skill. 


MARINES 


—— But most of all 


you'll earn the respect 
of the peopleand nation 
| you're there to protect 
in the Army, Navy, 

‚ Air Force, Marines. 


The Army, Navy, Air Force and 
Marines have a special kind of 
life you can share—especially 
if you’re bright enough to 
graduate from high school. 
Being a member of the 
Armed Forces calls for aspecial 
kind of person, too. A person 
who has what it takes. A person 
who has self-confidence. A re- 
sponsible person. And a person 
who cares about their country. 
In addition, a good part of 


today’s Services is highly tech- 
Serving y our country nical. Not everyone has the 
is a special call. aptitude for that kind of work. 
It’s good for you. But if you do, the rewards are 
It’s good for all. 


great. You’ll work with terrific 
people. And you'll build a 
career with a future. 

Pay is higher than ever— 
more than $550 a month to 
start. And you earn 30 days of 
vacation each year. Plus, the 
Services take care of your 
food, uniforms, housing and 
medical needs. 

But most of all, it's truly a 
career you can be proud of. 
You'll be serving your country— 
one of the finest things a 
person can do. And, you'll have 
the respect and admiration of 
» your family and friends. 

: To find out more about 

| these opportunities, see your 
local Armed Forces recruiter or 
» write Armed Forces Opportu- 

`~ nities, РО. Box С 1776, 
Huntington Station, N.Y. 11746. 


ITS A GREAT PLACE TO START 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Air transport of the future? 


Two aviation analysts have concluded 
that the future large transport aircraft may 
be the kind of monster hybrid pictured 
above: two giant fuselages sharing a 
common wing. J. W. Moore of Lockheed- 
Georgia Co. and D. V. Maddalon of 
NASA's Langley Research Center con- 
ducted a study aimed at achieving future 
economies. They projected savings for 
such multi-body aircraft of 11 percent in 
direct operating costs and nine to 15 per- 
cent in "flyaway cost” (price to the con- 
sumer), compared with conventional 
transports. Among contributors to such 
savings they list lower drag levels, fuel 
economy, flight endurance, shared com- 
ponents, and reduced loading time. 


Anti-jet-lag diet 

Are you planning a business or pleasure 
trip but dreading the jet-lag syndrome 
that often accompanies the crossing of 
several time zones? Take hope. There is 
now a proved technique for overcoming 
the worst effects of jet lag, or at least has- 
tening recovery time. It is called the anti- 
jet-lag diet, and it was developed at the 
Department of Energy's Argonne Nation- 
al Laboratory by biologist Charles Ehret 
after 25 years of research into the body's 
natural rhythms. It is these persistent cir- 
cadian rhythms, governed by internal 
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molecular clocks in each and every body 
cell, that cause havoc by insisting it is 
breakfast time when it's really 2 a.m. in 
the city to which one has just traveled. 
Normally, the body needs about one 
day to compensate for each time zone 
crossed, but the 
Argonne diet can 
enable the traveler 
to make the break- 
fast-2 a.m. adjust- 
ment in just one 
day, eliminating 
days of fatigue, irri- 
tability, upset 
stomach, and in- 
somnia. The diet 
uses time cues, in- 
cluding meal 
times, to work, and 
begins several 
days before the 
trip. It alternates 
feast days with fast 
days. A feast day 
has three full 
meals, with high- 
protein breakfasts 
and lunches, and 
high-carbohydrate 
suppers: steak and 
eggs for breakfast, 
meat and green 
beans for lunch, 
pasta for supper. A 


fast day consists of three light meals, all 
low in carbohydrates and a total of 700 
calories or less. Coffee is drunk only in the 
afternoon on any day. The day of the 
flight is always a fast day. The details of 
the diet are summarized on a wallet-sized 
card. Send a stamped, self-addressed en- 
velope to Anti-Jet-Lag Diet, OPA, Ar- 
gonne National Laboratory, 9700 South 
Cass Ave., Argonne, Ill. 60439. 


Neutrons for research 


In August '81 we wrote about the planned 
uses of the world's most powerful pulsed 
neutron source at the Department of En- 
ergy's Argonne National Laboratory. 
Since then, more than 100 American and 
foreign researchers from 20 universities, 
government laboratories, and private 
companies have queued up to use the In- 
tense Pulsed Neutron Source | (IPNS-I), 
photo below. It produces bursts of high- 
energy neutrons when protons are accel- 
erated to 500 million electron volts and 
fired at a heavy-metal target. The neu- 
trons can be beamed at a variety of 
materials to investigate their properties. 
For example, physicists from Los Alamos 
and Oak Ridge National Laboratories are 
studying how glass-fiber-filled materials 
stand up to neutron radiation at tempera- 
tures close to absolute zero, an important 
concern in fusion reactors. 


Early cataract detection 


Ateam of Georgia Institute of Technology 
scientists headed by Dr. Nai-Teng Yu has 
developed a method for early detection of 
cataracts in animals, one that may be pos- 
sible to use in humans early enough to 
prevent blindness. The method depends 
on a light-scattering technique called Ra- 
man spectroscopy. By shining a low-pow- 
ered laser into a subject's eye, Dr. Yu is 
able to detect subtle changes, on the mo- 
lecular level, within the proteins of the 

Continued 


HINT #7 FROM RCA VIDEODISCS 


HOW TO KEEP YOUR KIDS 
OFF THE STREET: 


Want to keep your kids from trampling the VideoDiscs are as low as $14.98. The System is 
neighbors’ geraniums? Like to know theyre in the child's play to operate—and RCA VideoDiscs play 
house and out of the mud? on any brand of CED videodisc payer and on папу 

With the magic of the RCA [=z =) TV set. But only RCA FT 


"f has the variety of pro- 
=| grams that'll keep kids 
J| coming back for more. 


VideoDisc System, you'll know 
your kids are right at home. 
After all, what child could walk 


out on The Muppet Movie? Or And wouldn't you 
Charlie Brown? Or a Disney rather have 
Cartoon Parade? FT mu مسر‎ them entertained with 
In fact, RCA | "sse Superman than out 
VideoDiscs can entertaining mischief? Or 
get even the “== watching Grease instead 
most energetic (s of getting it on their 
kids to sit still. clothes? You can even < 
Enchant them with The Love Bug. Enthrall them become a kid again with Terrytoons starring—who 
with The Black Stallion. Enrich their lives with else? — Mighty Mouse! 
Family Entertainment Playhouse. See your nearest RCA dealer now and find 
a. 79 z RCA VideoDiscs out just how much magic you can bring home. 
Black Stallion "| have over 250 fantastic And how fast your kids come home with it. 


children’s classics—and 


- J new releases H 
every month. Build a collection VideoDiscs 


for your kids. Players start A Bring the Magic Home 
at under $300, and < 7 


9 programs: movies, 
sports, stereo concerts, RG Л 


Easy does it with 
۳ 


Operates 


— 
Model ET-50 
ELECTRIC 


STAPLE GUN 


It's TRIGGER-FAST! 
Just plug in... and SHOOT! 


Its easy squeeze, trigger-fast operation makes 
the lightweight compact ET-50 Electro-Matic the 
homemaker's ideal all-around fastening tool! 
She'll breeze effortlessly through scores of light 
decorating and repair chores . . . like covering a 
valance, lining a closet, trimming a kitchen shelf 
or mending a torn screen! 

Yet it packs the staple driving power to penetrate 
hard woods! Perfect for those man-sized jobs like 
installing ceiling tile, insulation and weatherstrip- 
ping! Features on/off safety lock, one-piece solid 
Steel base. Uses 6 staple sizes: 1/4", 5/16", 3/8", 
1/2", 9/16" and Ceiltile. 


Available at All Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


Arrow Fastener Company, Inc. 


271 Mayhill Street, Saddle Brook, N. J. 07662 
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Science newsfront 


[Continued] 


eye, changes that precede the formation 
of cataracts and can be regarded as early 
warning signs. Cataracts cause 6,000 
cases of blindness each year in the U.S. 


Liquid-crystal display 

This oscilloscope uses a flat liquid-crystal 
screen only three mm thick (one is being 
hand-held in the photo) instead of a bulky 
cathode-ray tube, and it makes possible 
battery-operated—even pocket-sized—in- 
struments. It can also be viewed under 
bright and dim lighting conditions and 


from a wide angle. Made by Lucid Dis- 
plays of England, the screen sandwiches 
32,256 electrodes between two glass 
plates. It is not suitable for TV screens. 


Making super-hard materials 


Birch Holt of Lawrence Livermore Nation- 
al Laboratory has developed a dazzling 
new way to make super-hard, high-melt- 
ing refractory materials: nitrides of titani- 
um, zirconium, and hafnium. The pow- 
ders are invaluable for use in cutting 
tools, grinding wheels, special sandpa- 
pers, crucibles, 
electronics . . . Un- 
til now, the nitrides 
have been very dif- 
ficult to make, re- 
quiring high tem- 
peratures and 
pressures for 
hours. But ۵ 
new process takes 
just seconds. He 
mixes metal pow- 
ders with sodium 
azide, a reactive, 
nitrogen-rich com- 
pound, and forms 
them into a cylin- 
der. A spark trig- 
gers a fiery reac- 
tion, like the one in 
the photo, that 
travels from top to 
bottom of the pow- 
der in a few sec- 
onds. In the reac- 
tion, nitrogen from 
the azide and low- 
pressure nitrogen 
gas around the ap- 
paratus combine 
with the metal 
powder to form ni- 
trides. ات‎ 


Cobraphone 
/ cordless phones 


follow you „ж 
out tothe 55 
, sunshine 


© 1 Wherever you happen to be, inside or 


around your home, your Cobraphone 
cordless phone goes where you go. 
Because there's no cord to tie you 
down. Whether you're relaxing on your 
patio, tinkering in the garage, mowing the 
lawn, or across the street at a neighbor, 
you'll never miss a call with the phone that ۱ 
goes outside with you. It makes and receives \ 
Calls to or from anywhere in the world, like any phone. 
Operates up to 600 from the base unit.” That's the 
length of two football fields. 
Inside it's a completely portable 
n phone. Use it in the 
itchen without stopping 


' your chores. Take a call 
while you're in the bathtub and the caller will scarcely 


believe it. Keep it at your side when watching TV. 


There's a wide choice of Cobraphone cordless phones. 
Even a combination cordless phone/clock-radio. 
Computer memory for automatic dialing, 2-way 
intercom, automatic redial of busy numbers and remote 
charging are a few of the exciting features available. 
And because it's your phone — not the phone 
company's — there are no monthly lease charges to 
pay. Enjoy the luxury of the phone that follows you out 
lo the sunshine. Sets up by just plugging the 
small base unit into an ordinary phone jack and 
AC outlet. FCC approved. See Cobraphones 
at catalog showrooms, 
] department stores, telephone 
bow = | and electronic specialty stores. Or 
write for free descriptive brochure. 


*Range from base unit varies with model and 
local conditions, 


Cobra phone 
CORDLESS TELEPHONES 


Cobra Communications Product Group 
DYNASCAN CORPORATION, 6460 W. CORTLAND, CHICAGO, IL 60635 


It would be heresy to dilute a Canadian this great. So, 


Add Naught 
To MacNaughton 


John MacNaughton, the 
flint-hard distilleryman, who, 8 
years ago, came to Canada 
tocreate the North Country's 
silkiest Canadian, did not 
believe in diluting “the great 
ones.” “Whiskies like mine ` 
should be let to speak for 
themselves," he said. We 
agree that "on the rocks" or 
"straight" is the test of a great 
Canadian. But in these slight- 
ly more temperate times, 
if you like a little soda or 
your favorite mixer in your 
whisky, at least you'll be 
starting with oneof the best 
Canadians money can buy. 


Borrieoau caxi 


CANADIAN WHISKY А BLEND. 80 PROOF- © 1982 SCHENLEY IMPORTS CO, NY, NY 


PS car test & driving ime 
Mid-price  . 
imports ۱ 


Two classy newcomers 


take aim at the 
redesigned Accord 


SERIE 
Comfortable sedans from Europe and 
Japan (clockwise from bottom in photo) 
are: Honda Accord, Nissan Stanza, and 


By JIM DUNNE 
PHOTOGRAPHS BY GREG SHARKO 


If you want utility and economy in a 
comfortable family sedan, look to the 
mid-price lines. You'll find more than 
basic transportation. Three new-for- 
1982 imports—Nissan Stanza, Honda 
Accord, and Volkswagen Quantum— 
are outstanding examples. All are 
five-passenger, front-drive sedans. 


Volkswagen Quantum. Each of the mod- 


els handled well, sipped sparingly of fuel, 
and seated five persons snugly. 


Each offers a step up from the lowest- 
priced models in passenger room, com- 
fort, convenience features, and driv- 
ing ease. And fuel economy is good 
enough to match the best econo-cruis- 
ers of just five years ago. 

Their prices stack up well against 
the best of the American compacts, 
including GM's X-cars and Chrysler's 
K's. They range from an attractively 

Continued 
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PS ratings— 
test report in a nutshell 

| The ratings are based on test results 
and measurements. Results should be 
| read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 


poor, 0. E 
$8 38 2 
3 ES E 
28 22 88 
Acceleration 5 4 2 
Braking 3 3 3 
Handling 4 4 4 
Maneuverability 5 5 5 
Quietness 2 1 1 
Roominess 3 3 3 
Vision 5 5 5 
Entry/exit ease 4 2 4 
EPA economy 5 5 5 
Ride comfort* 3 4 3 


*Author's opinion 
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RAM 50: NOW THE WORLD HAS TURBO DIESEL PICKUPS 


RAM MISER: AMERICA’S BEST EQUIPPED, HIGH GAS - 
МИ FACE STANDARD HIILI-SIZE PICKIIP ¢5999° 


There’s a new generation of square-shouldered 
American-built full-size pickups: Dodge Rams. There’s 
industry leading new technology in Dodge compact 
pickups. At Dodge there’s greater efficiency, more 
durability and better performance in pickup trucks than 
ever before. Dodge trucks go beyond tough. 


DODGE RAM MISER VS. FORD AND CHEVY: 
MORE MPG. MORE STANDARD FEATURES. 


They're Ram Tough. 


There's a new power in 
trucks. Turbo Diesel power. 
You get it from Dodge 
Ram 50 and it's 4x4 running 
mate, Power Ram 50. 


TURBOCHARGED DIESEL: 
POWER, EFFICIENCY 
Turbocharging gives this 

2.3 liter, 4-cylinder diesel 
engine the capability to 
muscle up the most horse- 
power and torque of any 
diesel in its class. It delivers 
responsive performance in 
any gear. So you'll get power 
for hill climbing, power for 
passing, power that's right 
there when you want it. 
And turbocharging helps 
this fuel-injected diesel run 
with fuel economy that 
belies its power: 45 est. hwy. 
EPA est. mpg in 4x2** 


TWO STEEL WALLS 


Gas-powered Ram 50 
packs a standard payload 
of 1630 lbs.; for the 4WD 
Power Ram 50 it's 1680 Ibs. 


7 STEEL CROSSMEMBERS 
IN THE FRAME 
Like all full-size Dodge 
pickups, the long wheelbase 
Ram Miser has a frame of 
high tensile (36,000 PSI) 
carbon steel reinforced by 
7 steel frame crossmembers 
for torsional rigidity and 
all-terrain stability. 
RAM MISER: $5999* 
EQUIPPED, NOT STRIPPED 
Ram Miser is Dodge's 
lowest priced full-size 
pickup. And as you can see 


Royal and Sport models have from the chart, it gives you 
all-steel double-walled cargo standard features you can't 
boxes to protect the exterior get from Ford or Chevy 
from cargo-caused dents. without added cost. 


Dodge Ford 

Ram Miser F100 Chevy C10 
Est. Hwy/ 30 27 26 
EPA est. MPG" Ф: 20 19 
Standard Tank 20 gals. 165 gals. 16 gals. 
5 600 est. hwy. d4óesthwy 416 est. hwy. 

ge 220) ЕРА езі", [330 EPAest* [304 EPA est** 
Manual overdrive standard Extra Cost Extra Cost 
transmission 
Axle Ratio 321 247 256 
Standard Payload 465 Ibs. 1460 Ibs 1430 Ibs. 
Bright wheel Standard Extra Cost Extra Cost 
covers 
peint Standard Standard Extra Cost 
umpers 

Cigar lighter Standard Extra Cost Extra Cost 
Dual horns Standard Extra Cost МА 
Day/Night mirror Standard NA NA 


“Base sticker price for 2WD excluding title, taxes and destination charges. 
**Use EPA est. mpg number for comparison. Your mileage and range may vary depending on 
speed, distance and weather. Actual hwy. mileage and range probably less, CA est. lower. 


Range = EPA est. x tank capacity. *R. L. Polk & Co. registrations thru 7/1/81. 


Ram Miser's proven Slant GALVANIZED STEEL: 
Six engine offers performance 310 SQ. FT. 
and economy: 30 est. hwy. Dodge full-size Rams 
EPA est. mpg** fight rust with the most 


And new for '83, Ram Miser 
comes in a rugged 4x4, with 
the guts to work any turf. 


galvanized steel in critical 
areas. More than Ford. More 
than Chevy. That's Ram 
Tough rust protection that 
helps Dodge trucks last. In 
fact, over 92% of all Dodge 
trucks built in the last 10 
years are still on the job. 

See your Dodge Ram 
dealer about buying or 
leasing a new generation 
Dodge pickup today. 

Dodge Rams: 
; we're building 
s our trucks like 
CHEVY. we never did 
before. 


| bance | 
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THE NEW CHRYSLER CORPORATION 
QUALITY ENGINEERED TO BE THE BEST 


Accord's hot and cold stopping distances were the longest of the vehicles tested. 


Handling champ of the trio: Stanza. It 
zipped sure-footedly through the han- 
dling test at 64.3 mph, compared with 
Quantum's 63.9 and Accord's 62.4. 
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PS car test & driving report 


low $8,000 for Stanza to about $12,600 
for Quantum. Included in the price 
you'll find a large number of what 
would normally be extra-cost fea- 
tures, such as multi-position seats, air 
conditioning, special paint, sun roofs, 
and special high-tenacity wheel-and- 
tire combinations. 


Nissan Stanza 


The two names are new and, appro- 
priately, designate the completely re- 
vamped replacement for the rear- 
drive hatchback Datsun 510. Nissan 
takes full advantage of the space-effi- 
cient transverse front drive train to 
open up the passenger compartment. 
The Stanza has excellent room for four 
inside, though the car is nominally a 
five-seater. 

Small items make this import ap- 
pealing. Seat adjustments and storage 
compartments are touches that U.S. 
car builders would do well to copy. The 
driver’s seat has four adjustments: 
thigh support, lean-back, sacro sup- 
port, and fore and aft. They are hand- 
operated rather than powered sys- 
tems, but controls are easy to use, 
within handy reach of the driver. And 
there is more. Stanza has five separate 
stowage niches in addition to the glove 
box. 

The Stanza has thinly padded, firm 
rear seats. Rear-seat room is as good 
as you'll find in a small car, with lots 
of head room and adequate leg and 
knee room. 

Hatchback styling does not suit 
everyone’s taste, but if you want sta- 
tion-wagon-like load space in a car 
that closely imitates the high style of 
a sedan, the hatch is an excellent com- 
promise. Stanza's rear seat folds down 
easily when a single catch at the top of 
each split seat back is released. The 
split setup allows a passenger to ride 
in therear while you're using half the 
load compartment for carrying long 
cargo. A retracting security panel 
hides valuables in the trunk area 
even when the rear seats are folded 
down. 

Stanza is powered by a quick four- 
cylinder engine with an unusual 
eight-spark-plug layout. Two plugs 
fire each cylinder. This setup was used 
in Nissan's NAPS-X engines for Cali- 
fornia cars last year but is now stan- 
dard on all U.S. Stanzas. Nissan 
claims the NAPS-X is shorter, nar- 
rower, and more than 60 pounds 
lighter than the earlier two-liter 
NAPS-Z. Its surprisingly swift 13.4- 
second zero-to-60-mph acceleration 
time was quick enough to match many 

[Text continued on page 30] 


Bryant has the Formula 
for reducing the cost 
of heating your home. 


Gas 


Now Bryant gives you more 
warmth at less cost with the most 
fuel-efficient gas furnace we've 
ever made 

Its unique design actually ex- 
tracts more heat from the gas it 

burns, significantly 
lowering your fuel con- 
sumption, and paying 
you back in lower fuel 
bills year after year. 
What's more, thanks 
to its compact design 


the Formula 1000 just "slides in 
place" with little or no alteration, 
and needs no special venting 
So installation is quick, easy and 
inexpensive 

To find out more about the 
Formula 1000, call your Bryant 
dealer. He'll explain all the reasons 
this new Bryant furnace is a wise 
investment, both now and for the 
future 


bryant 


BRYANT FORMULA 1000" 
HIGH-EFFICIENCY GAS FURNACE. 


The future belon 


AMERICAN GAS ASSOCIATION © 1982 


s to the efficient. 


Kentucky Straight Bourbon Whiskey, 86 proof, ©1982 Oid Charter Dist Co., Louisville. KY ۱ 
| 
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M 
Aska Charter drinker why Charter i$ 4 bourbon 
you always get the Same answer: "Stpooth". 
With LENT there's no bourbofi "bite? of evena hint of 
harshness: its je and easy to drink, 
easy to’ Asad ۱۵۲)۵۲ treats you smoothly. 
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dntrodtiting ddiesel as big and tough as your job! The all-new 69L 
gives you 26 more horses than any competitor. It also tows up to 10,000 Ib. 
Only the 69L has such big-diesel features as forged crankshaft 
and gear-driven cams. And in Ford tests, it delivered 53% more 
MPG* than our best-selling gas engine. Its available 
in heavy-duty F-250/350 pickups and 4x45. 
Even before the 69L, full-size Ford pickups were 
America's best sellers.** 
More '83 News: 7.5L gas V-8 for heavy- 
duty pickups. New F-350 Crew Cab. 
*EPA ratings not applicable. Based on Ford 


tesis simulating on mod driving conditions 


۱ = ET Improvement over gas engines vari 
depending on use. **Based on R 1 Polk & Co 
2 registration data through Mary. 1982. FORD DIVISION 
Get it together—Buckle up. 
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ILLUSTRATIONS BY RUSSELL VON SAUERS 


PS car tes 


& driving report 


PS serviceability ratings 


How easy is it to ser- 
vice our test cars? For 
example, is that heater 
hose clamp out in the 
open where it can be 
reached easily? To 
give you an approxi- 
mation of how difficult 
it is for a typical per- 
son to perform vari- 
ous service operations 
on the cars, we exam- 
ine each vehicle. 
Here's what the num- 
bers mean: 1, very dif- 
ficult; 2, difficult; 3, 
average degree of dif- 
ficulty, no worse or 
better than most other 
cars; 4, easy; 5, very 
easy. 


Performance 
comparison 
with selected 
1982 and 
earlier models 


1982 Chevrolet Celebrity V6 


1982 Ford Granada V6 


Boxy-shaped 
front-drives each 
offer the greatest 
amount of interi- 
or room. Stanza 
and Quantum 
have fold-down 
rear seats and 
large hatches for 
loading large, ir- 
regularly shaped 
items. Their capa- 
city approaches 
that of a small 
station wagon. 
Accord, a more 
conventional de- 
sign, has an un- 


usually big, 
square trunk with 
a flat floor. 


Stanza 
Honda 
Accord 
vw 
Quantum 
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nos 
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1981 AMC Concord 6 


1981 Chevrolet Citation 4 


1981 Datsun 810 6 


1981 Dodge Aries K 4 


1981 Ford Escort 4 


1981 Toyota Cressida 6 


Nissan Stanza, Honda Accord, 
and Volkswagen Quantum 


dimensions, specs, and test results 


DIMENSIONS (inches) 
Wheelbase. ...... 


Overall length 

Overall height 

Overall width . 

Track, FIR — 
Ground clearance : : 
Front head room.  ; · 
Front hip room. . 

Front leg room 

Rear head room 


Couple distance 


SPECIFICATIONS 

Engine type. . 

Displacement (cu. 
pression ratio, . 

Carbureti 

Net hp @ г rpm 

Net torque ۵ rpm. 

Transmission 


ОНС in-line 4 
107/1.8 


bbl. 
75@4,500 
95.8@3,000 
5-speed manual 
4.0711 
Dunlop 
SPAN radial 
70SR13 
Power, rack and 


5-speed manual 


3.55:1 
Bridgestone 
RD116 radial 
70SR13 


Axle ratio 
Tire make . .- 
Tire type... 
Tire size - 
Steering . Power, rack and 
pinion 

Overall steering ratio . . 165.1 
Turns, lock to lock 
Turn diameter (ft.) 321 
Front suspension Independent, coil 
springs 

struts, coil 
springs 
Independent, 
MacPherson 
struts, coil 


springs 
0.67 
None 


Rear suspension . independent 


Front stabilizer-bar 
diameter (in. ۰ 

Rear stabilizer-bar 
diameter (in.) . 

Trailer towing (max. Ibs.) . 


na 


na. 

1,000 Not 

Pu ein recommended 
тайег tongue weight (max. 
Ibe) Fonte erecta, 0 Not 

recommended 

Brakes . " Power, discidrum 

Bra rake swept area (а. in). 21 

Fuel tank (gal.) 

Trunk space (cu. ft.) . 


Power, disc/drum 
244 


(165. 
FIR Era ist bition Ga 


Price as tested 
Major options on test car 
) 


$9,150 


АС $650, 
al radio $200 
paint $160 


TEST RESULTS 
Acceleration (sec.) 
60 трһ.......... 
Brake test (cool) 60-0 mph 
Stopping distance (ft - . 
re ў 
Brake test (hot) 60-0 mph 
Stopping distance (ft.) . 


Pedal pressure (Ibs.) . 
Interior noise @ 60 mph 


Handling test (mph) 
Maneuverability test (mph) 


Volkswagen 
Quantum 


Continental 
CS41/60 radial 
60 HR14 
Power, rack 
and pinion 

22 4i 1 


struts, coil 
springs. 
Independent, 
torsion-beam 
axle, coil 
springs 


па 


None 
No recom: 
mendation 


No recom- 
mendation 
Power, discidrum 


$12.610 


NC $690, 
paint $125, 
sun roof $350, 
alloy wheels 
and perfor- 
mance tires 
$375 


TEST CONDITIONS: Ambient temperature, 72°F; relative humidity, 75 percent; 


barometric pressure, 29.6 inches Hg 
"Estimated 


NOVEMBER 1982 
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PS serviceability ratings 


How easy is it to ser- 
vice our test cars? For 
example, is that heater 
hose clamp out in the 
open where it can be 
reached easily? To 
give you an approxi- 
mation of how difficult 
it is for a typical per- 
son to perform vari- 
ous service operations 
on the cars, we exam- 
ine each vehicle. 
Here's what the num- 
bers mean: 1, very dif- 
ficult; 2, difficult; 3, 
average degree of dif- 
ficulty, no worse or 
better than most other 
cars; 4, easy; 5, very 
easy. 


Performance 
comparison 
with selected 
1982 and 
earlier models 


Checking fluid levels 

Battery 

Master cylinder 

Windshield washer 

Engine oil 

Coolant 

Checking the engine 
rk plugs 

Distributor 

Carb adjustment 


Changing bulbs. 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front di 

Rear directionals 
Rear running lights. 


Checking fuses 
Spare-tire accessibility 
Changing belts 
*Sealed 


Brakes e mph 


(hot) 


Boxy-shaped 
front-drives each 
offer the greatest 
amount of interi- 
or room. Stanza 
and Quantum 
have fold-down 
rear seats and 
large hatches for 
loading large, ir- 
regularly shaped 
items. Their capa- 
city approaches 
that of a small 
station wagon. 
Accord, a more 
conventional de- 
sign, has an un- 
usually big, 
square trunk with 
a flat floor. 


surus maaan Nissan 
Stanza 
Saree quana Homa 
vw 
—— 
h Quantum 
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(mph) 


1982 Chevrolet Celebrity V6 


B | Maneuverability 


1982 Ford Granada V6 


8| & 


3 
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1981 AMC Concord 6 


3 
© 
> 


1981 Chevrolet Citation 4 


1981 Datsun 810 6 


1981 Dodge Aries K 4 


1981 Ford Escort 4 


1981 Toyota Cressida 6 


Nissan Stanza, Honda Accord, 
and Volkswagen Quantum 
—dimensions, specs, and test results 


Nissan 

н Stanza 
DIMENSIONS (inches) 
Wheelbase. . . . 97.2 
Overall length ...... 1734 
Overall height ....::: 54.7 
Overall width : 65.6 
Track, F/R. . 56555 
Ground clearance > 
Front head room 
Front hip room 
Front leg room 
Rear head room 


Couple distance 


‘SPECIFICATIONS 
Engine (уре. OHC in-line 4 ^ OHCinline4 OHC in-line 4 
Displacement (cu. inl)... 1204/2 107/1.8 105/1.8 
Compression ratio 85:1 881 821 
Carburetion . а 2 bbl 3 bbl Fi 
NethpQ rm......... 0 754,500 74@5,000 
Net torque @ rpm ...... 112@2,800 95,803,000 9093.000 
Wansmsson.......... S:speed manual S-speed manual S-speed 
manual 
Axle ratio ....... . 1 4.071:1 411:1 
Tire make . : Bridgestone Dunlop Continental 
Tire type. . . i 80116 radial SPAN radial 6541/60 radial 
Tire size 70SR13 70SR13 6O/HR14 
Steering Power, rack and Power, rack and Ромег, rack 
pinion and pinion 
Overall steering ratio ..... 1 
Turns, lock to lock 3 
Turn diameter (ft.) - 321 
Front suspension ....... Independent, сой independent, ^ Independent, 
springs MacPherson MacPherson 
struts, coil struts, coil 
springs springs 
Rear suspension Independent independent, Independent, 
MacPherson torsion-beam 
struts, coil axle, coil 
springs 


Front stabilizer-bar 

diameter (іп. 

Rear stabilizer-bar 

diameter ( na. None 

Trailer towing (max. Ibs.) .. 1, No recom- 
recommended ^ mendation 


na 


Trailer tongue weight (max. 
IBD aa quit " Not. No recom- 
Tecommended  mendation 
Brakes . Power, disc/drum Power, discidrum Power, discidrum 
Brake ‘swept area (sq. in. k 
Fuel tank (gal.) 
Trunk space (cu. ft.) 
Liftover height (in.) 
Curb weight (Ibs.). . ..... 
F/R weight distribution n 
Basic price ..... ( 
Price as tested.  - р 512,610 
Major options оп test car ` 
(over $100) x ге AIC $650, AIC $690, 
$1,000, two-tone radio $200 paint $125, 
paint $160 sun roof $350, 
alloy wheels 
and perfor- 
mance tires 
$375 
TEST RESULTS 
Acceleration (sec.) 
0-60 mph... 182 
Brake test (соор 60-0 mph 
Stopping distance (f) 168 
| pressure (Ibs.) 135 
Brake test (hot) 60-0 mph 
Stopping distance (ft. . . 155 
Pedal pressure (ibs.) . 115 
Interior noise 60 meh 
(ВА)... . 76 
Handling test (mph) ; 63.9 
Maneuverability test (mph) z 28.7 


TEST CONDITIONS: Ambient temperature, 72°F; relative humidity, 75 percent; 
barometric pressure, 29.6 inches Hg 


"Estimated 


NOVEMBER 1982 
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Ы That Cigarette Smoking Is Dangerous to Your Health. 


Imagine, while you're away—or asleep 


lights switch on in full brilliance and he's off 
ata run. 
The intruder will never know the lights 
were actually turned on by a sound activated 
sw The AudicLite. E The Rai 
Replacing any swit 
Lite tums on your lights when it hears a 
sound. The lights remain on as long as you 
wish (from 7 seconds to 7 minutes). The 
sensitivity can be adjusted to any level you 
choose from a quiet whisper or footsteps to 
that of a shout. The timer resets with each 


continuous lighting while you occupy a 
room and turns them off when you leave. 
Never again search in the dark for a light 


conventional light switch—with a full 
range dimmer for atmosphere lighting and 
energy savings. Using just a screwdriver, it 
in minutes. 
circuitry 


WITH 30-DAY HOME TRIAL 


Order product #52. VISA/Master Card 
customers call toll-free. Or send $33 
check plus 3.50 delivery. Order 4 and 
save $33. All orders shipped promptly. 


800 227-1617 5 


In California 800 772-3545 


BUTLER’S 


THE PROGRESSIVE EDGE 


4218 S.W. Genessee - Dept. 52 
Seattle, WA 98116 ©1982 Butler's 


SCREW @CcHEK’R’ 


* THE ONLY COMPLETE 


THREADED SYSTEM FOR IDENTIFYING 
INCH AND METRIC SCREWS. 


2l 4l 1 
SCREW € CHER "= 


FOR імен SCREWS Na 1 The 5/16 
ella Weathers Company 


sue t rope vict pl 
255 he > 


PEDE |0 و‎ |٤ و‎ 073 


x o 56 9 64 9 
omases 50 m C4 aa SERE ове 
з 30 48 о B6 3 [НЕКЕ oos 


Order Now For Christmas 


SAVE TIME AND PREVENT COSTLY ERRORS! 


SCREW CHEK'R is made of heavy-gauge 
quality steel with satin-chrome plating 
and has precision machined threads. 
Easily identify, both inch and metric, 
machine screws, bolts, wood screws, 
Sheet-metal screws, even standard cot- 
ter pins and rivets. 

Each SCREW CHEK'R has instructions, 
drill chart and information on how to cut 
and straighten screws. The Metric 
SCREW CHEK'R has instructions plus 
conversion data. 


CATALOG NUMBER PS 02110 

INCH SYSTEM for identifying UNF & 
UNC #1 thru 5/16" machine screws $8.95 
Actual size 3" x 5-1/4" x 5/64". 

CATALOG NUMBER PS 02120 

METRIC #1 for identifying ISO 2mm thru 
7mm machine screws $8.95 

Actual size 3" x 5-3/B" x 5/64” 

CATALOG NUMBER PS 02130 

METRIC #2 for identifying ISO 8mm thru 
14mm machine screws $9.95 

Actual size 5-3/8" x 5-1/4” x 7164" 


See your industrial dealer or order from Ruelle Brothers Co., 
P.O. Box 421, Drayton Plains, MI 48020. Phone (313) 674-3019 
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V8-powered sedans and made Stanza 
the stoplight wizard in this group. 


Honda Accord 


This year Accord is still setting a 
mid-size-sedan standard. The rede- 
signed-for-'82 model is equipped much 
like the original and thus remains a 
very pleasant car to drive. 

The instrument panel is a model of 
utility and attractiveness. Its top is 
molded to form a shallow tray that 
holds small, frequently needed items, 
and the swept-away dash creates a 
feeling of front-seat space beyond its 
compact dimensions. 

Honda also makes the most of the 
front-drive layout, leaving the front 
floor relatively flat and making rear- 
seat space comfortable. 

Honda didn't forget fuel economy, 
either. Accord will net you nearly 40 
mpg on the highway, according to the 
EPA and our own 55-mph steady- 
speed tests. At the same time, perfor- 
mance is not sacrificed. Our Accord 
averaged 15.3 seconds in zero-to-60- 
mph acceleration runs—quick enough 
to get you around in fast traffic with 
no difficulty. 


Volkswagen Quantum 


This new name in the VW lineup 
adorns the replacement for Dasher. 
The changes are substantial. The body 
is designed to cheat the wind yet still 
seat five passengers with adequate 
rear head room. Its 100-inch wheel- 
base is longer than Dasher's, and the 
front and rear tracks are slightly wid- 
er. The rear suspension has an 
enlarged version of VW's twist-beam 
axle, which reduces the tendency for 
the rear wheels to steer when corner- 
ing under heavy load. Driving feel is 
quick, sure, and predictable. 

Compared with the two Japanese 
cars, Quantum is starkly simple in- 
side, with fewer convenience and com- 
fort items. But the basics are there. 
Front-seat cushions are sharply con- 
toured to hold passengers tightly in 
turns, and the driver's seat has a rock- 
er setting in addition to lean-back and 
fore-and-aft positioning. You can't 
help but feel secure and comfortable. 

The interior, with one exception, 
has the familiar layout you find in 
most VW's. Gauges and controls are 
all placed high on the instrument pan- 
el in a rectangular housing on the 
driver's side of the car. They are easy 
to monitor and operate. A row of col- 
ored pin lights warns you of important 
malfunctions. The novel upshift light, 
less distracting than the one in Rab- 

Continued 


“THE BETTMANN ARCHIVE + 


“See it, lad. Live it. 
There'll never be its 
like again, not in our 
time nor any other" 


-Matt Brennan in 


Louis LAmours Silver Canyon 


Now, experience the Old West as it really was-through 


THE BETTMANN ARCHIVE 


the exciting historical fiction of Louis LAmour 


۱ America's Old West. 

Fancy dancin' girls in 

dusty saloons...hardbit- 

ten gunslingers terroriz- 

ing helpless townsfolk... 
barroom brawls ending in legendary 
high-noon shooting duels. 

That's the way it was on America's 
western frontier...or was it? 

Not according to Louis LAmour. 

Follow a Louis L'Arnour hero into 

the sunset and your ideas about the 
West will never be the same again. 
Louis L'Amour knows that the real West 
is far removed from the West of Hol- 
"lywood's dreams. And he has learned 
the facts by living them! 

He's been a rough-and-tumble 
cowhand. A hunter, dogged and cun- 
ning. And a prospector, with the gleam 
of gold in his eye and an empty canteen 
on his belt. What he hasn't learned first- 
hand in the West, he's either found out 
from someone who has, or researched 
in his 7000-volume collection of histori- 
cal Western lore. 

No wonder Morley Safer of CBS' *60 
Minutes" has branded Louis LAmour 
“our professor emeritus of how the 

. West was won.” d 
Go prospecting with Louis L'Amour. 
You won't tote up with fool’s gold, 


Let master storyteller Louis LAmour 


Worlds best-selling 
frontier storyteller— 
Louis L'Amour 


. take the reins and draw you into the 


past through the.most realistic and 
gripping tales of the Old West you'll 
ever read. You'll get more than action- 
filled entertainment...you'll get an edu- 
cation—because these stories are a 


Follow the trail to gripping West 


THE LOUIS DAMOUR COLLECTION 


` Explore Silver Canyon for 10 days risk-free! 
"E p C асе ۱ 


masterful blend of thrill-packed adven- 
ture and meticulously researched his- 
torical fact. 
Now, you can build a permanent li- 
brary of these stirring Western novels. 
Presenti. 
Louis L'Amour 


The 
lection. 
The Louis LAmour Collection is a 
series of hardcover editions of Louis 
LAmours true-to-life tales of the men 
and women who tamed the Wild West. 
Like a good saddle, these volumes 


LAMOUR COLLECTION. If I keep Silver Canyon, I will 

pay $7.95 plus shipping and handling and receive one addi- 
tional volume per month on a fully returnable, 10-day free- 
examination basis. There is no minimum number of volumes 
to buy, and I may cancel my subscription at any time. 


are made to last. Bound in sierra-brown 
simulated leather with gold titling, 
The Louis LAmour Collection will be 
a handsome addition to your home. 
Silver Canyon opens the series. It's 
the gritty tale of Matt Brennan, gun- 
fighter, and his lone battle against duel- 
ling ranchers in one of the bloodiest 
range wars the West had ever seen. 
Enter Louis L'Amour's West 
for 10 days without obligation. 


Examine Silver Canyon without risk or 
obligation. If you're not satisfied, return 
it within 10 days and owe nothing. 

If you decide to keep Silver Canyon, 
pay just $7.95 plus shipping and han- 
dling, and you'll automatically receive 
future volumes once a month: No mini- 
mum purchase is required. You may 
cancel your subscription at any time. 

Set out on an action-packed foray into 
America's legendary Wild West in The 
Louis L'Amour Collection. Fill in and 
mail the coupon below today. , 


05256 
Send No Money Now-But Mail Today! 

The Louis LAmour Collection 
Bantam Books, Р! 


OYES! Please send me Silver Canyon for a 10-day free 
examination and enter my subscription to THE. 


Box 956, Hicksville, NY 11801 


UIS 


29406 
: 7 Name (please print) 
adventure in” 
Address 
City State Zip 
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When you have aJohn Deere Chain Saw, 
you can spend more time sawing logs. 


. At John Deere, we think that sawing logs should be 
as little work as possible. А : 

So our chain saws are designed accordingly. 

They’re made to bite right into logs and glide through 
even the toughest wood. 

"They're made to feel good in your hands, so you 
don’t end up with blisters. чаг 

ey re made to absorb shock and vibration, so you 
don't have to. 

And to handle many different kinds of pee, 
we have seven different chain saws, with guide bars from 
10 to 27 inches. 

But most of all, John Deere chain saws are made to 
help you make short work of a lot of work. 


gota DIM 


Nothing Runs Like a Deere* 


For the name of the dealer nearest you, or a free folder, call 800-447-9126 toll 
free (Illinois, 800-322-6796), or write John Deere, Dept. 52, Moline, IL 61265. 
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EPA fuel mileage (mpg) 


E 
ss s? 2 
НН 3 H 
HA 
28 24 E 
Highway 46 41 41 
City 32 30 28 
Calif. city 30 28 28 


PS fuel-mileage tests 
(steady-state mpg) 

35 mph 52 55 33 
55 mph 40 38 27 


bit, flashes yellow when you should 
change to a higher gear to save fuel. 

While most of the interior is 
designed for efficiency, the door pan- 
els show uncommon tweedy flash. The 
trim material is softer and backed by 
more padding than you usually find in 
a VW. Pull handles are hand-sized, 
comfortable, and built into large, soft 
armrests that are set in a just-right 
position for support and comfort. 
Large scoops in the bottom of the pan- 
el are handy for holding small items. 

The two-door hatchback body has 
all the conversion features you could 
want, including a split rear seat for 
carrying an extra passenger when the 
length of the hatch compartment is 
needed and a security panel to hide 
valuables from view. The seats fold 
flat in a two-motion sequence, with 
the seat cushions swinging forward 
and the seat backs swinging down. 
The system is more complicated than 
the folding seat-back-only types, but 
the load floor is flatter and probably 
holds larger loads more easily. 

Quantum has the smallest engine 
in this group, and that makes a differ- 
ence. Acceleration is the slowest. The 
VW posted an 18.2-second time for the 
zero-to-60-mph test, almost five sec- 
onds slower than Stanza. It’s obvious 
that the engine is overburdened in 
this 2,271-pound chassis. And, while 
fuel economy is not shabby, the small 
engine could be the reason that Quan- 
tum is not a leader in this category, 
either. 


Author's choice 


Honda’s Accord remains tops in 
class of the mid-size import sedans. 
Comfort, fuel economy, acceptable 
power, and the sense of driving a bet- 
ter-balanced car than just about any 
other on the road make this car the out- 
standing measure against which oth- 
ers are compared. The price is star- 
tlingly low, especially when compared 
with Quantum, making it one of the 
best values anywhere. йз) 


Now NRI takes you inside the 
new TRS-80 Model Ill microcomputer 
totrain you at home as the 


new breedof computer specialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 

It's no longer enough to be just 
a programmer or a technician. 
With microcomputers moving into 
the fabric of our lives (over 
250,000 of the TRS-80™ alone 
have been sold), interdiscipli- 
nary skills are demanded. And 
NRI can prepare you with the 
first course of its kind, cove 11 
ing the complete world of 
the microcomputer. 


Learn At Home 

in Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of 
hardware, enabling him to design sim- 
pler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 
quickly and easily. 


‘Training includes the TRS-80 Model III microcom- 
puter, ional LCD multimeter, the NRI Discov- 
ery Lab, Computer Assisted Instruction programs 
and hundreds of demonstrations and experiments. 
(ТЕ5-80 is a trademark of the Radio Shack division of Tandy Corp) 


i 

Only NRI gives you both kinds of 
training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn 
at your convenience, at your own pace. 
Yet you're always backed by the NRI staff 
and your instructor, answering questions 
and giving you guidance. 


You Get Your Own Computer 
to Learn On and Keep 

NRI training is hands-on training 
with practical experiments and demon- 
strations. You don't just program your 
computer, you go inside it... watch how 
circuits interact... interface with other sys- 
tems...gain a real insight into its nature. 

You also work with an advanced 
liquid crystal display hand-held multi- 
meter and the NRI Discovery Lab per- 
forming over 60 separate experiments. 
Both microcomputer and equipment 
come as part of your training for you 
to use and keep. 

Computer Assisted 
Instruction 


Your TRS-80 even helps train you. 
You receive 8 special lesson tapes in BASIC 


computer language. Using them in your 
microcomputer, you "talk" to it as you 
progress. Errors are explained, graphics 
and animation drive home key points. 
Within a matter of minutes, you'll be able 
to write simple programs yourself. 


Send for Free Catalog... 
No Salesman Will Call 
Get all the details on this exciting 
course іп NRI'S free, 100-page catalog. 
It shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, TV/Audio/Video Servicing... 
11 different career opportunities in all. 
Keep up with the latest technology as you 
learn on the latest model of the world's 
most popular computer. If card has been 
used, write to: 


3 
Sn 


We'll give you tomorrow. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
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RECREATION ROUNDUP 


By HERBERT SHULDINER 
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Computerized fish finder 


Sitting on the flying bridge of a fishing boat 
cruising off Atlantic City, N.J., recently, | 
watched the graph output of a new fish 
finder. | could barely distinguish some 
specks. "Let's zoom in and take a closer 
look,” said Darrell Lowrance, president of 
the company that makes the new X-15 
computerized fish finder. He punched ina 
couple of numbers on the membrane key- 
board, and suddenly those small specks 
became a lot clearer. "That's a school of 
bluefish,” Lowrance said. Looking close- 
ly, | could actually see individual fish in 
the school. 

The X-15 is a big step forward in fish 
finders. It enables you to send sonar sig- 
nals down to as deep as 2,490 feet. Then 
you can select any 10-foot increment from 
zero to its lowest depth—and zoom in on 
that depth. For instance, you can instruct 
the fish finder to give you an upper limit 
of 50 feet and lower limit of 60 feet, and it 
will zoom in on precisely that area below 
your boat. In all, there are 32,000 possible 
ranges you can select from. The unit op- 
erates on a 192-kHz frequency. The 
lengths of the sonar pulses are controlled 
by a microprocessor chip as you change 
depth selection. The shortest pulse is 110 
microseconds and the longest is 600 mi- 
croseconds. The length of the pulse deter- 
mines its depth. The fish finder prints out 
all it sees on paper, with or without graph 
lines. It's made by Lowrance Electronics 
(Tulsa, Okla.) for $1,198. 


Cabin tent 


The unit below introduces Evolution 3 
fabric to cabin tents. The fabric is a poly- 
propylene material that's lighter than can- 
vas and will not rot or mildew. This new 
Coleman Columbia eight-by-10-foot tent 


weighs about 34 pounds. There are large, 
screened 577-Ьу-27-іпсһ windows for 
good ventilation. Clear vinyl storm flaps 
over the windows can be zipped closed 
when it rains. It's made by The Coleman 
Co. Price: about $250. 


Midas RV's get a new home 


Coachmen Industries, one of the giants of 
the recreational-vehicle industry, has not 
only survived the ups and downs caused 


by fuel shortages and other crises but has 
prospered. In the process, the company 
has picked up several of the famous RV 
names that came upon hard times when 
fuel shortages caused slumps in sales. 
These include Shasta, acquired in 1975, 
and Fan and Sportscoach, acquired in 
1978. 

Now Coachmen has acquired the entire 
Midas RV division and plans to continue 
that famous name, as well as the Frolic, 
Travelmaster, and Norris brands that be- 
longed to Midas. In the future, all those 
brands will be made in Coachmen's facto- 
ries in Middlebury, Ind. 


Camper's cook stove 


If there's anything the Pyrochimney can't 
do in the way of cooking and warming, 
the manufacturer hasn't admitted it yet. 
This wood-fueled system is said to cook, 
heat, grill, broil, barbecue, bake, smoke, 
dehydrate, and steam. It also stores water 


and utensils, and can be used for washing 
dishes. In addition, the Pyrochimney pro- 
vides four trays for dining. The system is 
made of stainless steel and weighs 27 
pounds. Modular construction allows you 
to use as many or as few of its four sepa- 
rate sections as you desire. The lowest 
section is self-contained and can be car- 
ried in a backpack. Pyromid Environmen- 
tal Systems, Inc. (Box 3138, Saratoga, 
Calif. 95070), makes it. Price is $299. 


Boatbuilder's book 


Want to build a fiberglass boat? You 
might start with Fiberglass Boatbuilding 
for Amateurs. PS Boating Editor David 
Vigren says, “It's the best book I’ve seen 
on the subject." The author is naval archi- 
tect Ken Hankinson, and the text is clearly 
written, without technical jargon. There 
are numerous drawings. The book is 
available from Glen-L Marine Designs, 
9152 Rosecrans, Bellflower, Calif. 90706. 
Price is $19.95. йз 
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There's only one sensation this 
refreshing. Low ‘tar’ Kool Lights. 
The taste doesn't miss a beat. 


There's only one way to play it. 


"SAY, SMOKEY- 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


What future for mechanics? 


I'm now in my final year of high school 
and face going into the work force. ! also 
have an opportunity to start an automo- 
tive-mechanic apprenticeship. What is the. 
future of the trade? Some mechanics 
won't recommend it to anyone. And by 
the looks of things, one will need to be a 
computer and electronics expert to get 
near the cars of the future. 

Jeff Bruinsma, Goderich, Ont. 


The future looks grim to me. | don't rec- 
ommend it any longer. The tools are 
headed for $25,000, and it's impossible 
for a man to understand all the systems. 
Some problems are unfixable, and you 
need to be a contortionist to get to the 
bolts. It takes five to seven years to get 
pretty good at the job, and the pay is ter- 
rible. You can't get a system of communi- 
cation with the manufacturers, and the 
factory reps aren't sharp anymore. The 
only mechanical jobs that look halfway 
decent are heavy mechanics—large 
trucks, industrial equipment, stationary 
power plants, reciprocators, and turbines. 
Cars will come back someday, but there's 
deep trouble brewing right now. 


Cold-blooded Maverick 


The heater in my 1973 Maverick with a 
200-cu.-in. six doesn't throw much heat. 
I've replaced the heater core, the hoses, 
and installed a 195-deg.-F thermostat. 
Robert Koch, Greensboro, N.C. 


/ doubt that it's circulating hot enough 
water. The hottest water—and highest 
pressure—is just under the thermostat. 
This hot water should go right to the heat- 
er core, then back to the suction side of 
the water pump. | believe you'll end up 
doing plumbing, but routing the water 
this way, putting a fan across the core, 
and installing an air bleed will get you the 
heat you've been missing. 


Wants good-old cars 


Is it my imagination or are we being 
ripped off? The new car in my driveway 
cost me a small fortune, yet it lacks many 
ofthe refinements we once took for grant- 
ed. For example, what happened to those 
nice, big, wraparound windshields com- 
mon 20 years ago? | don't even have a 
vent window to open. Ah, to be in the 
'60's again. Today's Detroit cars are 
junk. 

John Oakly, Lehigh Acres, Fla. 


I'm answering you because you say in a 
few lines what hundreds of others are 
saying to me monthly. | don't agree with 


40 | PoPULAR SCIENCE 


you completely, and | don't think the for- 
eign stuff is all that good, either. The 
point is, Detroit better find out what we 
need—a simple, safe, effective, reliable 
car at a realistic price—and quit trying to 
force electronic Buck Rogers specials on a 
disillusioned public. 


Diesel-soot side effects 


۱ have a 1980 Olds Cutlass diesel with a 
California engine equipped with exhaust- 
gas recirculation. After only 10,000 miles | 
noticed a large buildup of exhaust soot in 
the intake manifold. | would think this 
soot would speed up ring/cylinder wear 
and deposit formation. How serious is it? 

Dale Scheurer, Vacaville, Calif. 


No good diesel engineer would design an 
engine that way on purpose, but that's the 
best they can do, all things considered. 
The soot isn't good and will increase your 
maintenance costs. After you see what it 
does to your engine, think about what the 
other 95 percent of it is doing to us. 


Secret Chevy warranty? 


۱ have a 1978 Malibu with the series 200 
transmission. It has only 30,000 miles on 
it. When I had the fluid changed, the pan 
was full of clutch material. Should ! have 
the transmission rebuilt or swap it for a 
rebuilt series 350 transmission? Is the se- 
ries 200 covered under one of the secret 
warranties? 

E. M. Halpern, Richboro, Pa. 


The cheapest way out is to rebuild what 
you have and baby it a little more. 
Changeover is too expensive. If there's a 
warranty to cover your situation, they've 
kept it secret from me. 


Hot runner 


After driving at highway speeds for a 
while, then going into stop-and-go traffic, 
my 1980 Oldsmobile Omega overheats. 
The dealer has replaced the water-tem- 
perature switch twice, and now it has hap- 
pened again. 
Herman Wei 


b, Wilmington, Del. 


Any loss of water will cause overheating. 
Check for a bad thermostat, leaking pres- 
sure cap, or leaking hose connection. A 
leaking head gasket or casting is possible 
but least probable. 


Stumbling Horizon 


My 1978 Horizon has been a good car for 
comfort, performance, and economy 
Since new. But over the last 10,000 miles it 
has been stumbling and hesitating when 


cold. It's been checked by the dealer four 
times. At 27,000 miles it's too young to 
trade. 

J. H. Wall, Salem, Ore. 


Most of the time hesitation with a cold en- 
gine is due to leanness: The choke pulls 
off too early. It may also be a shortage of 
intake-manifold heat; look for a shortage 
of carburetor air heat. Weak ignition 
shows up here, too—from bad or wrong 
plugs or wires. Moisture can cause high- 
voltage leaks at the cap and coil; check 
for low primary coil voltage from the re- 
sistor. The problem can get complicated. 


Honda has shakes 


What's causing the steering wheel of my 
1981 Honda Accord to shake with right 
and left impulses above 50 mph? After 
eight months of visits to Honda dealer- 
ships there's still no solution. 

Richard Bernardo, Newton Center, Mass. 


Check, in this order: (1) Straight wheels 
and tires. Balance your wheels on the ve- 
hicle to include total rotating assembly, 
including brake and hub. (2) Suspension 
points and steering parts. Be sure every- 
thing is within limits for wear and deflec- 
tion. (3) Front-end settings, especially 
caster. Experiment—too much or too little 
can cause vibration. (4) Toe-in. It may 
help to go a little over specs; a slight drag 
on the spindle is better. 

Cross the tires or start off with straight- 
wear tires after the fixes. 


Granada goes “vr-r-rm” 


At 35 to 40 mph my 1976 Granada devel- 
ops a 10-cycle-per-second shudder and 
goes “vr-r-rm, vr-r-rming" down the road. 
I've rebuilt the transmission and replaced 
the U-joint bearings. Where do ! look 
next? 

Louis B. Hall, Anaheim, Calif. 


га say look at the motor mounts, front en- 
gine damper, and exhaust system. 


Bragging mileage? 
My 1980 Cordoba with a 318-cu.-in. en- 
gine gets 19 to 20 mpg on the highway 
with the cruise control set at 55 mph. Oth- 
er people with 1980 Cordobas say they 
are getting 26 to 29 mpg. My dealer says 
everything is okay, and my car runs per- 
fectly. Why don't | get better mileage? 
[No пате], Saskatchewan, Canada 


There's only one way to get accurate 
mileage data—measure the fuel and make 
a long run. Wind, road, and weather make 
big changes in mileage. Gear ratio and 
tire size also play a big part. Another bid 
factor is the percentage of exaggeration. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: “Say, Smok- 
ey—", POPULAR Science, 380 Madison Ave., 
New York, N.Y. 10017. All letters are read, 
and those of widest interest are answered 
in this column. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not selected for publication. 


WITH THE MOSI 
LINEUP OF ПЕШ 


Chevy S-10. Last year, it was the 
new-size truck that redefined the 
pickup—and became the hottest- 
selling new truck in Chevy his- 
tory. And now for 1983, the great 
American success story just got 
greater with the exciting new-size 
S-10 Blazer, S-10 Maxi-Cab and the 
revolutionary new Insta-Trac 4X4 
System. 


Another Chevy 
first! Nobody else has a vehicle 
like this revolutionary, new-size 


off-roader.* And nobody else has 
anything like its new Insta-Trac* 
4-wheel-drive system with a newly 
patented central disconnect that 
lets you shift from freewheeling 
2-wheel drive to 4-wheel-drive high 
and back while driving at any speed. 

Massive 15-inch wheels are 
standard. Ground clearance with 
optional off-road tires is 9.1 inches in 
front and 79 inches in the rear. 
That's more than Ford's standard- 
equipped big-size Bronco. With 
optional rear seat folded down, it also 
has more load length than any full- 
size sport utility vehicle. A two- 
wheel-drive Chevy S-10 Blazer is 
also available. 


A 14.6-inch cab extension on an 
extra-long, 123-inch wheelbase 
gives you up to 40% more in-cab load 
space than Datsun's extended cab. 
That's a whopping 18.4 cu. ft. of 
storage space. The Maxi-Cab offers 
even more leg room than many full- 
size pickups. And available folding 
jump seats with front bucket seats 
let you carry two more adults. 


S-10 offers optional V6 
power Ford Ranger and the import 
pickups don't. With heavy-duty 
payload option and V6, S-10 


ADVANCED 
SIZE TRUCKS EUER 


has a payload rating of 1625 Ibs., 
including people and cargo. That's 
bigger than some full-size pickups. 
And now for '83, ап S-10 with V6 
power and optional heavy-duty 
trailering package can haul up to 
5000 Ibs., including trailer and 
cargo...more than twice as much 
as the import pickups. 


Get freewheeling fuel effi- 
ciency in 2-wheel drive or ground- 
grabbing traction in 4-wheel drive 


without leaving the driver's seat. For 
the first time, you can shift from free- 
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Lighted action-display console shows the gear you're in. 


wheeling 2-wheel drive to 4-wheel- 
drive high and back while driving at 
any speed. There are no hubs to 
lock. The all-new patented central 
disconnect handles the locking and 
unlocking on the front axle where it's 
protected from the elements. 


With S-10 Pickups, Maxi-Cabs and 
Blazers—2- and 4-wheel drive, 4-cyl. 
and available V6 power— you can 
get the new-size truck that's right 
for you. Chevy S-10 blows them 
away. Again. With the most advanced 
lineup of new-size trucks ever* 
*Excludes other GM products. 

Some Chevrolets are equipped with engines 
produced by other GM divisions, subsidiaries, 
or affiliated companies worldwide. See your 
dealer for details. 
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DETROIT REPORT 


By JIM DUNNE 


Sporty K-car 

Bare survival is not enough for the come- 
back car company. Although the K-cars 
put it back on its feet, there were definite- 
ly some gaps in the Chrysler lineup. That 
will change next year, when the G-24 
sports car (above) and a front-wheel-drive 
compact van will be introduced. The spor- 
ty car is a front-drive four-seater that will 
compete with Thunderbird and Monte 
Carlo. Styling is dominated by a fastback 
roof line, rear hatch opening, and a long 
sloping hood line. The overall impression 
is of a clean, aerodynamically correct 
body in contrast to the boxy look of the 
K-cars. Even so, the engine and drive-line 
mechanicals are taken almost directly 
from systems that Chrysler now has in 
production. But the 2.2-liter engine will 
have fuel injection, with a turbocharger 
slated for later introduction. 

The new compact van combines the 
best styling features of the current van in 
a smaller package. The use of a front- 
drive system results in a lower-to-the- 
ground profile since no clearance is 
needed for the drive shaft beneath the 
floor. Look for an impressive 25-mpg fuel 
economy rating for the new van. 


Top 10 


Small cars are dominating the top spots 
on the American sales charts. This is a re- 
versal from 10 to 15 years ago when full- 
size cars were the favorites. Chevy’s full- 
size Impala/Caprice, once the perennial 
leader, is now out of the top five, while the 
full-size Ford, always second to Chevy, is 
out of the top 10 completely. In first place 
for 1982 is the Ford Escort, up from num- 
ber two the year before. The only excep- 
tion to the small-car tide is the Olds Cut- 
lass Supreme: It's in the number two po- 
sition this year. Chevette, which led the 
pack a year earlier, has slipped to number 
three in popularity. The first five are 
rounded out by Buick Regal and Chevy Ci- 


tation. Here's how the production num- 
bers stack up for the first half of the 


year: 
امعم‎ RSS 180,000 
Cutlass Supreme .... 151,000 
Chevette .......... 120,000 
Regal............. 115,000 
Citation ........... 105,000 
Impala/Caprice 105,000 
Camaro ..... +++ 96,000 
Delta ۰ .. 92,000 
Skylark . ... 80,000 
Reliant............ 75,000 


V8's hang on 


Cadillac plans to adapt its 250-cu.-in. alu- 
minum V8 to transverse mounting in its 
front-drive cars of the future rather than 
drop the engine in favor of a V6. The de- 
cision is a turnabout from earlier plans to 
discontinue the V8 with the introduction 
of front drive for Cadillac's full-size cars in 
1984, This could mean that Chrysler and 
Ford also will keep 300-cu.-in. engines in 
production for the indefinite future in- 
stead of phasing them out in the latter 
1980's for fuel-economy reasons. 


Slant Six diesel 


The comeback company's board of direc- 
tors recently gave the green light to pro- 
duction of a 225-cu.-in. turbocharged die- 


sel that can be used in Chrysler's light 
trucks and vans starting in 1985. Unfortu- 
nately, the front-drive cars do not have a 
wide enough engine compartment to ac- 
cept the in-line six. Later, a 2.2-liter, four- 
cylinder version will be produced. This 
will surely show up as an option on the 
front-drive autos and the new compact 
van. The diesel is a first for Chrysler. De- 
signed and built completely in-house, it's 
based on the famous Slant Six gasoline 
engine, a Chrysler workhorse for more 
than 22 years. 


GM's 75-mpg car 


An experimental two-seater is being test- 
ed at GM. It gets 75 mpg in combined city- 
highway driving, and if GM feels the de- 
mand is strong enough, it could go into 
production by the late 1980's. Key to the 
car's remarkable fuel efficiency is its curb 
weight of less than 1,000 pounds. That 
and its less than one-liter engine are the 
features that make this design equal to or 
better than the micro-minis now being 
produced in Japan [PS, June]. Built for 
two passengers, the vehicle is essentially 
a commuter car, and is not intended for 
driving long distances. 


Porsche bargain? 


Porsche's new 944 sports car (photo, be- 
low) is priced at an unexpected—to say 
the least-$18,450. That's well below the 
new Corvette's projected sticker, and 
right in line with Datsun/Nissan 2802Х 
and Toyota Supra. The ticket even in- 
cludes air conditioning and sunroof. 
Replacing the uninspired 924, the 944 
offers many features that the earlier mod- 
el lacked. At its heart is a husky 2.5-liter, 
bare-wall aluminum engine that matches 
the output of the turbocharged 924. The 
performance figures are truly impressive. 
Maximum torque of 137.1 ft.-Ibs. is avail- 
able at a relaxed 3,000 rpm, and its 143 
horsepower comes on at 5,500 rpm. Al- 
though few 944's will ever see it, top 
speed is 130 mph. To reduce engine 
shake and vibration, Porsche uses two ap- 
proaches: A unique engine mount works 
like a shock absorber, with two chambers 
that allow hydraulic fluid to move back 
and forth and soak up movement. Two 
counterbalance shafts on the block also 
damp out vertical and side-to-side shake. 
(This technique is borrowed from Mitsu- 
bishi, which uses it in the 2.6-liter engine 
it sells to Chrysler.) The 944 joins the 
$29,000 911 and the $39,500 928—a re- 
spected line of blacktop-blasters. ۵ 
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Super ceramic insulator. Near-diamond-hardness 
ceramic provides added strength, protection 
against corrosion, shock resistance, and insulation 

under today's high temperature operation. 


Hot tip insulator. Heats fast, fires hot... 
helps burn away fouling deposits to promote 
fast starts, smooth performance, 


One-piece integral suppressor seal. 
Located close to the firing tip, reduces radio 
frequency interference, meters spark 
energy for long electrode life, seals against 

compression leakage. 


with a terrific payoff. 


Psssst. 

Listen up. 

Buy a set of AC Fire Ring Spark 
Plugs now. You'll get a special discount 
on Petersen's "How to Tune Your Car" 
manual. Or a bare-bones price on a 
professional-quality AC-Delco fender 
cover. 

So you can parlay a low-dollar in- 
vestment into a great payoff for you 
and your car. 

There's no worry. Because you're 
buying AC Fire Ring Spark Plugs, the 
plugs with the hot tip that heats fast, 
fires hot and helps resist fouling. 

A sure-fire plug designed to 
deliver up to 30,000 miles* of reliable 
performance, 


The coupon 

below and 

AC-Delco 
proof of 
purchase 
will get 


r 


Name 
Address 
City State 
order any item at right. 

Indicate type: ( 


( ) European 
( ) Japanese 


Ко 


Include proof of purchase of апу AC-Delco item. 


( )Fuse kit — yours at no charge when you 


) American-built, 1976 and before 
( )American-built, 1977 and after 


you a great buy on Petersen Publishing 
Company's popular “How to Tune Your 
Car" manual. 

It has over 250 pages filled with 
what you need to know to keep your 
car running strong — and how to do it 
like the pros. Step-by-step instructions 
and hundreds of photos help make 
the job easy. Covers just about any 
domestic car. 

Suggested newsstand price is $5.95, 
With coupon and proof of purchase, it’s 
yours for only $3.50. 


And a security blanket. 


Help 
keep from 
marring 
your car's 
finish with 
an AC- 
Delco fen- 
der cover. 
It's de- 
signed to professional specifications. So 
it won’t come up short if you drop a tool 
or spill a little oil. It’s nonskid. And it’s 
made of foam vinyl, so it will come 


Fender Cover — 


Petersen Tune-up Book $5.50 each 


clean after using. 
With proof of purchase and the 
coupon below, it’s only $4.95. 


Plus a free fuse kit. 


Order the tune-up manual and/or 
the fender protector and we'll sweeten 
the pot with a free fuse kit filled with 
AC-Delco fuses. А $3.91 value. All you 
have to do is specify what type of car. 

So get a set of AC Fire Ring Spark 
Plugs today. And remember — to keep 
your car running right, all you need to 
know is AC-Delco. Because for almost 
any part, for almost 


any car or truck 
sold in America, & n 
AC-Delco is the d 
way to £o. ES O 
Шш 
3 


M 


* Change 


intervals vary. bi 
Consult the maintenance ` 


schedule for your car. 


[Quantity | ' 


$495each — | = 


_ Zip 
4% Michigan Sales Tax 
(Price includes shippi: 


Subtotal ___ 
(Michigan Residents Only) 
ng charges) Grand Total 


( ) Charge it. Please charge to my credit card, 


account no.: 


( )BankAmericard/VISA" 235 ( ( MasterCard"! |) 


PS-11 Signature ___ 


Exp. Date. 


Offer good through 3-31-83 or while supplies last. Void where prohibited by law. Offer valid in U.S.A. only. Allow 
4 to 6 weeks for delivery. Send check or money order to: MICHIGAN MAILERS, 222 South Elm, Owosso, MI 48867. 


AC-Delco is the 
way to go. 
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SHOP TALK 


By AL LEES 


Things to send for 


Here's a roundup of offers from a wide 
range of manufacturers. Many of the 
items are free: 

€ Want to experiment with a new pres- 
sure-sensitive selective solar-absorbing 
foil with properties superior to black 
chrome? Scotch-brand black solar foil has 
an absorbance of 0.98 and a thermal infra- 
red emissivity of 0.07, and it's designed 
for use on flat-plate collectors, Trombe 
walls, and the like. It comes in rolled 
widths of just under 20 inches for long- 
term adhesion to many substrates, includ- 
ing concrete, aluminum, stainless steel, 
and plastics. You can obtain test samples 
by writing Cliff Pinder, 3M Co., Industrial 
Specialties Div., Bldg. 220-7E, St. Paul, 
Minn. 55144. 

® A free booklet, "Keeping Your Home 
in Shape," explains how to do a mainte- 
nance audit of the exterior of your home. 
Write N.B.l. Meeks, Owens-Corning Fiber- 
glas Corp., Fiberglas Tower, Toledo, Ohio 
43659... For a brochure on DIY chimney 
Cleaning, send a stamped, self-addressed, 
business-size envelope to Hawkins, 7995 
Tyler Blvd., Mentor, Ohio 44060... For a 
leaflet that offers tips on using, storing, 
and recharging alkaline batteries, send 
25е to "Guide to Proper Battery Selection 
and Care," Duracell, Box 310047, Tampa, 
Fla. 33610... A well-illustrated booklet on 
chain-saw safety shows you proper proce- 
dures for notching, bucking, and limbing, 
plus tips on maintenance and storage; 
send 50€ to Stihl Inc., Marketing Services 
Dept., 520 Viking Dr., Virginia Beach, Va. 
23452 ...Reroofing your own home can 
be a safe, rewarding experience—with 
proper instruction. "Georgia-Pacific's Re- 
roofing Guide" tells how to inspect and 
prepare your old roof, decide whether you 
must strip the existing shingles, apply 
flashing—and avoid accidents. Write 
Georgia-Pacific Corp., 133 Peachtree St. 
N.E., Atlanta, Ga. 30303 . . . For a booklet 
on wood finishing, send a stamped, self- 
addressed envelope to United Gilsonite 
Laboratories, Scranton, Pa. 18501 ... A 
free 16-page planning kit introduces you 
to a new energy-efficient room addition 


48 | POPULAR SCIENCE 


andtells you howto build it. The panelized 
unitis available in several sizes to adapt to 
any home or lot. Write Maywood, Inc., 
Box 30550, Amarillo, Tex. 79120, attn: Don 
B. Cooney . . . If you have use for a 746- 
page catalog of hard-to-find small me- 
chanical parts (shafts, gears, sprockets, 
belts, pulleys, bearings, screws, and 
washers), send $5.95 to Stock Drive Prod- 
ucts, 55 S. Denton Ave., New Hyde Park, 
N.Y. 11040; they'll include a free inch-met- 
ric conversion slide rule. 


Help for painters 


One of the surest ways to get an editor to 
notice a new product is to send him a sam- 
ple, challenging him to try it. The shrewd- 
est challenge l've had in months reached 
my desk in a large carton containing a 
bare galvanized watering can and five 
spray cans of rustproofing paint. My 
response: photo below left. 

The paints were Rust-Oleum's new 
designer colors. It used to be that if you 
wanted to use an anti-rust paint, you rec- 
onciled yourself to circus colors. But these 
new semi-gloss beauties extend the range 
with sophisticated earth tones—and the 
watering can proved an ideal test for two- 
toning with them. 

Here are some tips for working with 
multiple colors: Spray on your lightest 
tone first, giving an overall coat but con- 
centrating on those areas that you plan to 
keep this color (since it's the only coat 
these areas will get). After the base coat 
dries overnight, apply masking tape to 
those same areas and then spray on your 
darker color. (If you want a third color, you 
must add masking tape to all areas of the 
second color you want to keep.) When the 
top coat has set past the tacky stage, just 
strip off the tape to expose the earlier one. 

On my watering can, | taped over the 
original "sandstone" on the hood, the 
spout yoke, and down the center of both 
handles, then sprayed with “terra cotta” 
for the two-tone effect shown. Since all 
five ofthese new designer colors are com- 
patible, you could choose any two (or 
three) for an attractive effect. 

The second photo shows a brush clean- 


er l've been using lately. It's called Lazy 
Brush Soap—a hard cake packaged (like 
cottage cheese) in a sturdy plastic tub. 
You dip the brush you've been using in 
water and rub the bristles into the surface 
tocreate a lather. B&J, the maker, claims it 
works on any paint—oil or latex—as well as 
varnish, shellac, and most synthetic fin- 
ishes, and will "restore most hardened 
brushes." One long-neglected stiff tried it 
on resisted all efforts at reclamation, but 
the soap is a useful solventless cleaner for 
recently used brushes. 

The same company makes a hand-soap 
version that's supposed to replace all sol- 
vents. | couldn't get partly set oil paint off 
my fingers with it, but it provided a good 
final cleanup, after paint thinner. 


Upping the R's 


When the newly revised Residential Con- 
servation Service (RCS) program dropped 
R-value recommendations for home insu- 
lating, the Mineral Insulation Mfrs. Assn. 
(MIMA) was understandably upset. 
They'd always considered RCS's national 


R-VALUE RECOMMENDATIONS 


Heating 

Zones Walls Ceilings Floors 
A 11 19 11 
8 13 22 13 
c 19 30 19 
D 19 30 19 
E 19 38 19 
F 7,001-above 19 38 19 


recommendations only minimum stan- 
dards, but still superior to the “totally 
insufficient” levels most state energy offi- 
cials rely on. And it’s the states that now 
have the responsibility for setting R-val- 
ues, as part of President Reagan’s New 
Federalism. 

So MIMA is re-publicizing it’s minimum 
R-values for the walls, ceilings, and floors 
in America’s homes, and supplied us with 
the zone map and table above. Locate 
your zone and degree-day rating and see 
how close you come. As a rough guide, 
remember that the thermal resistance (R- 
value) of fiberglass at 40 deg. F is R-3.5 per 
inch of thickness; of extruded polysty- 
rene, R-5.4. 

For further information on these stan- 
dards, write MIMA at 382 Springfield Ave., 
Summit, N.J. 07901. This association has 
also recently published an excellent 
sound-control guide, should you want to 
know how to construct sound-deadening 
partitions and floors. ш 
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The pleasure is back. 


Warning: The Surgeon General Has Determined 
99 % tar free That Cigarette Smoking Is Dangerous to Your Health. 
e 


Crashworthy 
copter seat 


Can a seat be designed that lets its 
occupant survive the equivalent of a 
free-fall drop from a three-story build- 
ing? 


That’s the challenge the U.S. Army 
put to helicopter designers. Bell Heli- 
copter Textron, participating in the 
research program, thinks it has an 
answer. Its seat, shown in these “be- 
fore and after” impact photos, has a 
Kevlar seat bucket and special graph- 
ite-cylinder energy absorbers. 

The seats are in special cabin sec- 
tions that have an energy-absorbing, 
crushable subfloor structure, and a 
strong occupant-protective shell. The 
roof beams have specially designed 


Before you buy any other brand of 
kerosene heater, take a close look 
at Corona. You'll find the quality 
you're looking for in tight, durable 
construction 
rials 


ina world of kerosene heater look 


TE 
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The quality of Corona stands out 


heavy-duty mate 
simple, smooth controls. 


alikes. Compare Corona 
You won't be satisfied 


withanything less! 


joints to absorb some of the crash 
loads of the transmission overhead 
and to prevent the transmission from 
penetrating the cabin space. 

To test these modifications, two 
cabin sections were drop-tested on a 
hard surface, first in a level attitude 
and then.at a roll angle of 20 degrees. 
Impact speed: 28 mph or 42 ft. per sec. 
The photos show that the occupants 
probably would have survived. 

The structure that was damaged 
was only the part designed to be 
crushed and thereby absorb energy. 
The primary protective shell around 
the occupants (dummies in this case) 
remained intact. The energy-absorb- 
ing seats went down in a load-control- 
ling (stroking) manner as pro- 
grammed. 

The results indicate that this new 
design would allow military crew 
members to survive strong impact 
forces that in the past have caused se- 
vere spinal injuries and even death. 

The research findings suggest that 
this technology could be used to im- 
prove seats and structures in civil air- 
craft as well.—Ben Kocivar 


Cabin section is seen before (top photo) 
and after test crash (bottom). 


GMCS 
S1. 

IF IT 

ISNT 

ONE 
GOOD 
THING, 
ITS 
ANOTHER. 


The S-15 is a hard-working, easy- 
riding compact hauler from GMC. 
And that's a good thing to be. In 
fact, that's four good things to be. 
It's the regular GMC S-15 pickup, 
the S-15 Club Coupe with extend- 
ed cab, the S-15 longbed and the 
S-15 Jimmy. Whichever GMC S-15 
you choose, you'll get a stylish, 
comfortable, quality-built yet 
economical truck, available with 
four-wheel drive. See your GMC 
truck dealer soon. And get in on 
a good thing. Get in on another 
good thing: buckle up for safety. 


EST. HWY. EPA EST. MPG 


5-15 1.9 Liter 4-Cylinder| 
2-Wheel-Drive Pickup 39 07 
S45 2.0 Liter 4-Cylinder| 


4-Wheel-Drive Pickup 30 D 


S-15 2.0 Liter 4-Cylinder| 
4-Wheel-Drive Jimmy 30 21 


Use estimated MPG for comparison. Your mileage 
maydiffer depending on speed. distance. weather. 
Actual highway mileage lower. Estimates lower 

in California. Some GMC trucks are equipped 

with engines produced by other GM divisions. 
subsidiaries, or affiliated companies worldwide. 
See your GMC truck dealer for details. 


Official Truck 
of the XXilIrd 
Olympiad 
Los Angeles 
1984 


McCULLOCH CURES SPLITTING HEADACHES. 


Our new Woodmate T" A logsplitter And stores in only 2 square feet of floor electric chain saw Just send the cou- 


that's half the size and half the price of 
comparable gas 
powered logsplitters. 
This electric 
brute packs 10 tons 
of hydraulic splitting power. Soit can 
split a cord of oak in just 2 hours. For 
about 15¢ worth of electricity. 
The Woodmate I weighs only 11505 
Rolls easily thanks toits dolly-like design. 


space, which is less than a power 
lawnmower takes up. 


GET A SAW FOR A PENNY. 


But what 
about your wood? 

If youre going to split wood, you'll 
certainly need a saw to trim limbs. So 
when you buy our new logsplitter we'll 
give you a coupon for a McCulloch 


pon back 


splitting 
eadach 
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Back in the ‘70's, when gas first got scarce 
and expensive, everyone in the automo- 
bile business concentrated on improving 
gas mileage. Among others, tire makers 
reacted to the challenge and made tires 
that had lower rolling resistance. One way 
they did it was to make the tread com- 
pound harder. That worked, but it also de- 
graded performance—particularly trac- 
tion. A softer, grabbier tire tends to take 
more energy to move around and thus 
contributes to poor fuel economy. 

Now tire makers are trying to have the 
best of both worlds. They've developed 
new tread compounds that give both rea- 
sonable traction and good gas mileage. 
They've designed lower, flatter tires that 
put more rubber on the road. And they've. 
developed novel tread designs that have 
more traction in one direction than the 
other (surprising in automobile-tire de- 
sign but not to anyone who has spent 
much time around tractors). 

Largely because of this unidirectional 
traction, the new tires /ook vastly different 
from present tires. Their flush hubcaps, 
also designed to reduce drag, contribute 
to their futuristic look. The tire shown on 
this month's cover was designed by 
Goodyear for a special demonstration car 
on display at Épcot-the Walt Disney 
world-of-the-future exhibition that has 
just opened in Florida [see page 143]. But 
it is very close in approach and design to 
tires that will be available on production 
cars this fall and in the automotive after- 
market shortly after. To find out what is 
happening and gather information for his 
article, Executive Editor Herb Shuldiner 
traveled not only to Akron but to Pirelli in 
Italy. His report starts on page 61. 


If you can't beat ‘em... 


Exactly 10 years ago—November '72—we 
published a piece about a highly sophisti- 
cated do-it-yourself windmill designed by 
Hans Meyer and his associates at a Wis- 
consin commune called Windworks. In 
October 1975 we reported on Meyer's 
Gemini converter, a device that did away 
with the need for costly switches and bat- 
teries that were until then needed with a 
windmill electrical system. Meyer's sys- 
tem was able to automatically mix the 
power being generated by the windmill 
with that from the utility. If a windmill did 
not put out enough power to meet the de- 
mand, the Gemini would draw on line 


power as needed. If it generated more 
than needed, the unit would feed the ex- 
cess back into the company power lines, 
running the meter backward. In essence, 
itallowed the customer to sell power back 
to the utility, or, looking at it from another 
point of view, to use the utility grid as a 
giant storage unit, 

Wisconsin Power and Light officials 
weren't too thrilled about this arrange- 
ment when they heard of it, and quickly 
pointed out that they were unintentional- 
ly buying power from Meyer at retail 
rates. They quickly installed a ratchet on 
the meter to keep it from running back- 
ward, then installed another meter to 
measure the power fed back into the 
lines, while they considered the wisdom 
of the whole affair. 

Finally, in October 1979, we reported on 
a new Windworks windmill that could 
produce about 30,000 kilowatt-hours of 
electricity a year in an average location— 
about twice what most households use. 

Now Windworks, which started out 
with almost nothing but dreams (and 
some superior engineering talent), has 
become almost big business. Wisconsin 
Power and Light, which was originally 
pretty unhappy with Hans Meyer and his 
crew, has just bought a majority interest 
in Windworks for $2.5 million. And Meyer 
predicts that the sale of windmills and 
converters will become a $30 million-a- 
year business in three to five years. 


Amorphous breakthrough 


Conventional solar cells are expensive 
because they must be manufactured from 
crystalline material that’s hard to make. 
Several researchers [PS, April '78] have 
tried to get around this limitation by using 
an amorphous material—one without гї 
id crystalline structure. Glass is an amor- 
phous substance and is cheap. The hope 
was that other materials, made by tech- 
niques similar to glassmaking, would 
work. They did, but the cells tended to 
have very low efficiencies. 

One such project has been under way at 
RCA. And now, says Dr. Brown F. Wil- 
liams, RCA has built an amorphous cell 
that is 10 percent efficient. The company 
says that such a cell could generate elec- 
trical energy at a cost comparable to that 
produced by conventional oil-powered 
generating plants. That accomplishment, 
Dr. Williams stated modestly, “is compa- 


rable to running the first four-minute mile 
or being the first to fly faster than the 
speed of sound.” 

The devices aren't yet ready for large- 
scale application. Further research must 
be done, including work aimed at making 
better electrical contacts, developing 
packaging technology, and demonstrat- 
ing reliability. That work is progressing. 
The company hopes to go into pilot pro- 
duction soon. 


The biggest antenna 


Back in March 1977, we ran a piece about 
the VLA, or very large array. This huge ra- 
dio-astronomy installation, composed of 
27 82-foot radio antennas, stretches 
across 17 miles of New Mexico land- 
scape. Now comes a proposal for a new 
radiotelescope that will dwarf the New 
Mexico installation. It's been proposed by 
a committee of 60 radio astronomers and 
engineers to the National Academy of Sci- 
ences. The new installation, to be called 
the VLBA-very long baseline array— 
would contain 10 radiotelescopes stretch- 
ing from Virginia to Hawaii and from Tex- 
as to Alaska. The signals from the various. 
dishes would be put together by comput- 
er, and this technique would produce a 
telescope with a resolution equal to a sin- 
gle dish as big as the dimensions of the 
array—that is, a dish thousands of miles 
wide. It would have somewhere between 
100 and 1,000 times the mapping power 
of the most powerful radiotelescopes 
now in existence (depending on the 
wavelength at which it was working) and 
would be able to detect an object the size 
of a basketball on the moon. Scientists 
proposing the unit say it would take two . 
years to build, cost $50 million, and an- 
swer a lot of fundamental questions 
about the universe. Just as a starter, it 
might help astronomers understand why 
many objects in the universe seem to be 
speeding away from some galaxies at 
many times the speed of light, when 
physicists say this is an impossibility. 


O. 
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Survival 


on Venus 


How the Russians did it 


Pressure: 89 times Earth's. 
Temperature: 855 deg. F. 
Solution: brilliantly simple 


By JIM SCHEFTER 


Their briefcases crammed with com- 
puter printouts—and a precious set of 
unique photos— Valeriy Barsukov and 
Yuri Surkov dashed to the Moscow 
airport last March. They worked fe- 
verishly through the nightlong flight 
and into the next day, intent on fin- 
ishing the report before their plane 
landed in Houston, Tex. 

Bleary-eyed but exultant, they 
made it. Within hours Barsukov and 
Surkov stunned a gathering of the 
world's leading planetologists and as- 
tronomers with revelations from two 
Russian probes of Venus. It had been 
barely two weeks since Veneras 13 


and 14 descended through acid clouds 
and landed safely on the hellish Ve- 
nusian surface. 

Now the Soviet scientists paraded 
their triumphal achievement at the 
Lunar and Planetary Institute adja- 
cent to Johnson Space Center. The 
standing ovation they received was a 
just tribute. "That day marked the 
crossover," Institute director Roger 
Phillips remarked ruefully, "of domi- 
nance in planetary exploration from 
the United States to the Soviets." 

The Russians have landed on Ve- 
nus seven times since 1972. But the 
1982 landings achieved their master- 
piece of technology. The two Veneras 
descended safely through the crush- 
ing pressure of Venus' gelatinous at- 
mosphere. The landers survived the 
inferno of its surface long enough to 
photograph the landing sites in both 
color and black and white. (Atmo- 
spheric pressures on Venus are 90 


times greater than Earth's, and sur- 
face temperatures on our "sister" 
planet hover above 850 degrees F, hot 
enough to melt lead [PS, Junel.) 

Each lander drilled a small soil 
sample, pulled it into a micro-labora- 
tory that was purged of poisonous at- 
mospheric contaminants and cooled to 
an Earth-like temperature. The land- 
er then performed a sophisticated 
chemical analysis of the Venusian 
dirt. All data and photos were radioed 
in a steady stream to relay space- 
craft—the mother ships—before those 
ships disappeared forever beyond the 
Venusian horizon. 

How did the Russian landers man- 
age to operate so well on a totally hos- 
tile planet? Soviet scientists offer only 
sketchy details about their spacecraft. 
But much is known. And more can be 
speculated. Perhaps most surprising, 
the Russian achievement was not due 
to great advances in the technologies 


of resisting great heat or pressure. 

“Their approach to survival has 
been to use brute force,” said Dr. Lar- 
ry Colin, project scientist at NASA’s 
Ames Research Center for the U.S. Pi- 
oneer Venus mission. “There’s noth- 
ing sophisticated about it.” 

Launched five days apart in late 
1981, Veneras 13 and 14 did carry ad- 
vanced Soviet instruments. Typical of 
all Veneras, each was a two-part vehi- 
cle—a landing probe released two 
days before reaching Venus, and a fly- 
by bus. The spacecraft bus served as 
the radio relay between the probe and 
Earth, and also carried its own instru- 
ments for remote investigations. 

By opting to fly by instead of orbit- 
ing Venus, the Russians could concen- 
trate on getting the most from the 
planet’s surface. Communications 
were limited to the time the relay 
craft was in line of sight with the 
lander. But with surface survival 
time reduced due to intense heat and 
pressure, flyby was a good trade. 

How do the landers survive at all in 
that punishing heat? A unique chill- 
down procedure in space gives the 
landers at least two hours’ protection 
on the surface. That's the view of So- 
viet-specializing space watchers, in- 
cluding Colin, planetologist Harold 
Masursky of the U.S. Geological Sur- 
vey, and experts at the Jet Propulsion 
Laboratory in Pasadena, Calif. 

The process actually starts on 
Earth, when the Venera landers are 
hermetically sealed and their interi- 
ors pressurized (with ordinary air) to 
one Earth atmosphere. 

Two days before the spacecraft sep- 
arate, valves on the bus open to allow 
any unused fuel to flow through radi- 
ators exposed to deep space. The fuel 
rapidly cools, then is circulated 

Continued 


the rotund Venera 
braked its descent with the broad, flat ring 
that separates antenna module from the 
instrument package below. The L-shaped 
tubes had linked the lander with the vital 
cooling system aboard the relay ship. An 


Visitor to Venus, 


Orange sky of Venus is reflected from the 
serrated base of Venera 13. A jettisoned 
lens cover (center) sits amid the sharp 


imager perches under the braking ring at 
right. At lower left, just inside the toothed 
base plate, sit a small tube and box. This 
sensor, experts speculate, may be the one 
that gobbled up a chunk of Venusian soil 
for analysis of its chemical character. 


rocks of the Venusian upland. The pan- 
orama extends to the horizon (top right). 
The checked strip is a color chart. 
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Venera 14's test of soil springiness was 
foiled when the ladderlike probe plopped 
directly atop the lander's own discarded 


through a cold panel on the lander. 
Fans force the lander's air through 
the cold panel, where it is chilled. As 
it moves back through the lander, it 
cools the interior and instruments. 

Extreme cold is no problem for mod- 
ern materials such as polymers, 
which resist cracking, or for micro- 
electronic components, which may ac- 
tually work better at low tempera- 
tures. The villain is heat, not cold. 

As the process continues, all parts 
of the craft chill down. The result is a 
simple but effective cold-storage sys- 
tem. Interior temperatures in Venera 
are at least —111 F, Colin speculates, 
and could be lower. 

The craft is also carefully insulated 
with an unknown lightweight materi- 
al, Colin said, to put another barrier 
up against Venusian heat. 

When Venera sinks into the caul- 
dron, the interior and vital compo- 
nents remain cool until the scientific 
chores are finished. In the case of Ve- 
nera 13, these tasks took 127 min- 
utes to complete. 

“Two hours is very good for a simple 
procedure,” Colin said. “Even with 
the best of current technology, we're 
talking about a maximum of three or 
four hours." 

That technology would include so- 
phisticated heat exchangers and re- 
frigeration units. But the Russians ig- 
nore such refinements. Even so, they 
continue to forge ahead. 

"They haven't slowed down their 
program," said planetologist Masurs- 
ky. "Every time we slack off, they run 
faster. They have a long-range plane- 
tary plan and they're sticking to it." 

Venera 13 opened its parachute in- 
Side the yellow sulfuric Venus cloud 
deck on March 1, 1982. Venera 14 fol- 
lowed five days later. 

The landers jettisoned their para- 
chutes about 28 miles above the sur- 
face. The Venusian atmosphere be- 
comes so dense as pressure increases 
that a properly stabilized craft simply 
wobbles down like a marble sinking 
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camera cover. The photo shows the Venu- 
sian lowland strewn with the flat, cracked 
rocks typical of cooled lava flows. The 


through clear gelatin. Venera 13 
plopped to a gentle landing in a volca- 
nic upland called Phoebe Regio. Now 
the clock was ticking. The communi- 
cations relay link would be severed in 
about two hours. 

Moments after stabilizing, lens cov- 
ers on two panoramic cameras facing 
in opposite directions popped off, and 
the photography sequence began. 

"We were told that their imaging 
system uses CCD's [charge-coupled 
devices],” NASA's Larry Colin said. 
"We suspect these systems are de- 
rived from their military technology." 

CCD's are non-optical semiconduc- 
tor devices [PS, Jan.]. They convert 
light into electric impulses, which can 
be processed to create a picture. The 
imager's lenses were probably high- 
grade sapphire crystals, Colin said. 
That substance is hard enough to 
withstand the worst of Venusian heat 
and pressure. (The U.S. Pioneer 
probes used diamond windows, but 
only because instruments were re- 
cording infrared wavelengths, which 
are filtered by sapphire.) 

Even while the photography contin- 
ued, two arms extended from Venera 
13. One tapped the ground, pressing 
down to record soil resilience. The sec- 
ond drilled into the soil, extracting a 
one-cubic-centimeter bit of Venus. It 
pulverized the sample as it retracted 
toward the instrument sphere. 

Meanwhile, instruments recorded 
outside conditions. Temperature: 855 
degrees F. Pressure: 89 atmospheres. 
The readings were expected. Inside 
the small chamber that opened to ac- 
cept the soil sample, conditions were 
just as hellish as outside. But as the 
sample was deposited, a valvelike 
door slammed shut and powerful 
mini-pumps whirred into activity. 

The chamber quickly cooled to 
about 86 degrees F as the chilled inte- 
rior overpowered the heat. Its pres- 
sure was drawn off to 0.05 atmo- 
sphere. A sophisticated X-ray spec- 
trometer bombarded the finely 


other-worldly-looking teeth at the land- 
er's base kept the craft from swinging on 
its parachute lines during descent. 


ground sample with X-rays, then read 
the X-ray emissions that fluoresced 
from it. The intensity of those emis- 
sions identified each element in the 
sample. 

"The X-ray fluorescent chemical 
sampler is by far the most complex 
thing they've ever tried," Masursky 
said. "And it takes a pretty good vac- 
uum pump to handle a 90-atmosphere 
reduction. X-ray chemistry is very 
sensitive to pressure, so they had to 
bring the chamber to normal lab con- 
ditions." 

Earlier Venera landers carried 
gamma-ray spectrometers that sim- 
ply looked out through ports and gave 
readings only on uranium, thorium, 
and radioactive potassium. The new 
spectrometer, similar to those carried 
aboard U.S. Viking landers on Mars, 
gives major-element chemistry, iden- 
tifying silicon, iron, magnesium, cal- 
cium, sodium, and other elements. 

As communications time ran short, 
Venera 13 transmitted a steady flow 
of data. Then, after that impressive 
127 minutes, just about sunrise in 
Moscow, radio reception stopped. The 
relay bus had passed over the horizon 
and Venera 13 chirruped away alone. 

Venera 14 repeated the perfor- 
mance five days later, touching down 
in a geologically different lowland re- 
gion. As reported by Barsukov and 
Surkov, both landers carried identical 
equipment. The Russians had worked 
closely with Masursky and other 
American scientists in selecting the 
landing sites. 

"We've traded data with the Soviets 
on other occasions, with lunar sam- 
ples and on their Mars missions," 
Masursky explained. In 1981, the best 
data on Venusian topography came 
from a U.S. Pioneer spacecraft orbit- 
ing the planet and from Earth-based 
radar studies. 

"In the past, they picked landing 
Sites based on maximum communica- 
tions," Masursky continued. "This 
time they wanted maximum scientific 


return and we had mapped the whole 
planet, getting radar altitudes and 
roughness.” 

After looking at the initial Russian 
landing plans, Masursky recommend- 
ed sites where they could get better 
data, one in the smooth lowlands and 
one on the flank of a large volcano. 
The Russians agreed that photos and 
chemistry from the vastly different 
regions could offer valuable clues 
about the planet’s geologic composi- 
tion and history. 

“They missed the lowland site by 
about 300 miles,” Masursky said. 
“But they still landed in the kind of 
terrain we all hoped they would.” 

The pictures Barsukov and Surkov 
displayed gleefully in Houston 
showed a lavalike terrain strewn with 
pebbles at the Venera 13 site. The 
black-and-white images, clear and de- 
tailed, are likely to improve with en- 
hanced processing. (No U.S. craft has 
photographed the surface of Venus.) 

A single color frame, achieved by 
successively recording through red, 
blue, and green filters, was less clear. 
It showed a sky tinged with orange 
and red. A gray-scale color card in the 
frame appeared to be off-color, indi- 
cating that later versions may yield a 
more accurate color rendering. 

“We don’t know how much of the 
blue shows up,” Masursky said. “They 
haven’t given us the exact wave- 
length, But we think there was very 
little response from the blue in the 
scene.” 

That result is predicted by U.S. sci- 
entists who think the thick Venusian 
atmosphere absorbs blue wave- 
lengths. 

The Venera 14 photos also showed 
evidence of some simple bad luck. The 
arm designed to determine soil resil- 
ience rested squarely atop the craft’s 
own discarded camera cover. The only 
hardness data from Venus that day 
referred to an object made in Russia. 

These photos, in black and white 
only, showed a flat, cracked surface. 
Though he did not bring a color photo 
of the Venera 14 landscape, Barsukov 
reported the site to have at least six 
different layers and colors visible. He 
also said that Venera 14 transmis- 
sions lasted just 57 minutes. What 
that meant in terms of probe failure 
or communications link time was not 
explained. 

The photos and chemicals analyses 
reported in Houston generated pro- 
found excitement. But even months 
after the major announcements in 
Houston, only the first results had 
been released. The Russians failed to 
appear at a major international space 
meeting in Ottawa in June, where 
they had been expected to provide 


Mission control, Soviet style, features fa- 
miliar-looking consoles and large view 


more details. Details on measure- 
ments taken during the atmospheric 
descent and by the flyby bus are also 
missing. And U.S. scientists have 
heard that small accelerometers 
aboard the landers may have recorded 
two events—perhaps seismic. There is 
no confirmation from Russia. 

“The chemistry came exactly the 
way we guessed,” Masursky said of 
the early report. “The lowlands are 
covered by a foliated basalt, the com- 
monest basaltic rock on Earth and on 
the moon. That says that the Venus 
lowlands are very similar to the low- 
lands on the Earth and the moon.” 

On the volcano flank, the Russians 
found an alkali basalt with high po- 
tassium content. That’s common in 
terrestrial rocks of volcanic origin 
found in lava flows. 

“In Earth terms, results are just 
what we hoped to see,” Masursky con- 
tinued. “Our inferences about the 
rocks on Venus fit exactly with the 
Soviet analyses and make us think 
that our ideas of Venus's formation 
have some merit." 

Those ideas include the probability 
that Venus does not experience plate 
tectonics or continental drift, as does 
Earth. Masursky and others think 
that such drift can only happen on a 
planet with oceans, where upwelling 
lava is quickly cooled and then sub- 
ducted beneath continental masses. 
But Venus, which may once have had 
water equal to 70 percent of Earth's 
oceans, now is a hot and waterless 
wasteland. Some scientists believe 
that Earth may someday face a simi- 
lar "runaway greenhouse" effect trig- 
gered by pollution and other atmo- 
spheric changes [PS, Feb.]. 

Planetologists want to determine 
whether or not the Venus water theo- 
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screens. The center display illustrates 
stages of the Venera landing. 


ry is correct by putting a high-resolu- 
tion radar mapper in orbit around the 
planet. But such a program was can- 
celed in 1981 by NASA. A scaled- 
down mapper is being considered but 
wouldn't be launched until 1988. 

That leaves Venus to the Russians. 
They're going back in 1985, with Mas- 
ursky and others already getting in- 
volved. 

"We're recommending that they 
land at the base of the Scorpion Tail 
and at the top of the Tail, a long way 
away from these last landings," he 
said. (The Scorpion Tail is a distinc- 
tive land mass extending from a large 
Venusian continent called Aphrodite 
Terra.) "If they hit this spot just right, 
we can find out if there is high-silica 
rock on Venus. That's important be- 
cause continents on Earth are high- 
silica—granitic—and now we don't 
know for sure about Venus." 

The 1985 mission could solidify the 
Russian claim on planetary science. 
Their two spacecraft will drop off 
landing probes and perhaps three to 
seven balloons to track through the 
Venus clouds. The spacecraft will con- 
tinue on to fly past Halley's Comet in 
early 1986. 

"They think that Venus is their 
planet, NASA's Colin said. "They 
think that they can do it better than 
anybody. And in fact, their science is 
excellent." 

Whether or not Venus remains a 
Soviet satellite depends on approval 
of the new Venus mapper by NASA. 

"Cooperating with the Soviets 
makes sense because neither of us 
can afford to do everything we want to 
on Venus," Masursky said. "But there 
also is competition. They may try to 
beat us by flying a radar mapper first. 
We've heard rumors . . ." un 


NOVEMBER 1982 |'57 


Revolution in the cockpit. the 


new jetliners 


New engines, advanced 
airfoils, and digital 
electronics cut fuel 

use by more than a third 


By BEN KOCIVAR 


Within a 10-month time span—from 
July of this year to March of next 
three brand-new jet airliners will 
enter worldwide service. They are not 
bigger than today’s jumbo jets, nor are 
they faster. In fact, they are both 
smaller and slower 

The first, Boeing’s 767, already in 
United Airlines’ active stable, is a 
wide-body, twin-aisle plane designed 
to carry 211 to 290 passengers. Its 
smaller brother, the 757, due for FAA 
certification in December, is a single- 
aisle plane for 178 to 220 passen- 
gers. 

The third new bird, the A310, comes 


from Airbus Industrie, a consortium of 


European companies with headquar- 
ters in Toulouse, France. This twin- 
aisle plane will carry 190 to 252 pas- 
sengers and is due to be certified early 
next year. These planes are all about 
150 feet long, they look much alike, 
and they’re designed to fly short- to 
medium-range routes (500 to 1,000 
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Boeing 767, the first of the new twin-jet airliners to get FAA certification, was to enter commercial service on September 8. 


miles), though longer flights, even 
trans-Atlantic routes, may lie in their 
future. 

But why build new planes if they’re 
not bigger or faster than present 
models? 

“Right now and for the foreseeable 
future, fuel economy is the driving 
force,” explains Boeing’s public-rela- 
tions director, Gordon Williams. 

When you board one of them for the 
first time, you may be disappointed to 
find that these planes look pretty con- 
ventional. But the engineers tell a dif- 
ferent story—of extraordinary new 
features passengers won't see 

@ Inthe cockpits, the pilots monitor 
an array of TV tubes that would send 
Atari addicts to computer heaven 

@ New, more efficient wings are 
designed to fly a little slower than pre- 
vious jets, yet get up quickly to alti- 
tudes of 40,000-plus feet. 

© New metal alloys and composites 
reduce weight significantly. 

Each plane uses only two en-‏ و 
gines, of advanced technology, instead‏ 
of three or four, saving weight and‏ 
fuel‏ 

® The planes are quieter. They con- 
form to anti-noise regulations due to 
take effect in 19. 
s too bad that most of the techno- 
logical innovations are not highly vis- 


ible," says T. A. Wilson, chairman of 
the board of Boeing. "What they add 
up to is better performance and 
improved efficiency—a 35 to 47 per- 
cent reduction in fuel use per passen- 
ger-seat-mile compared with the me- 
dium-range aircraft they will re- 
place." Old Boeing 707's and 727's, 
and McDonnell Douglas DC-8's and 
older DC-9's, are likely candidates for 
replacement 

In Seattle, Wash., and in Germany 
and France I looked over test and pro- 
duction versions of the fi Boeing 
767, 757, and the Airbus A310. I tried 
out training simulators, toured pro- 
duction lines, and was aboard the first 
preview flight of the United Airlines 
version of the 767. 


Electronic flight 


Taking off from Boeing Field in 
Seattle, the pilots flew the 767 manu- 
ally up to about 2,000 feet. From there 
on, the three-hour-and-27-minute 
flight was a push-button affair han- 
dled by the autopilot and autothrottle, 
and directed by computers. We cruised 
ata speed of Mach 0.8 (about 525 mph) 
and at altitudes up to 41,000 feet— 
well above most traffic. Then the 
approach, landing, and rollout on 
the runway at Chicago's O'Hare Air- 

Continued 


Flight deck of the 757/767 (above) glows 
with CRT displays. Electronic attitude 
director indicators (in front of each pilot) 
show a circle with the sky blue, ground 
brown, and a white line for the artificial 
horizon; airplane symbol is the small 
square with L-shaped wings. As the plane 
pitches up or down, symbol stays put 
while the pitch scale (horizontal lines) 
rotates below it showing direction and 
degree of pitch. Radial lines at top are the 
roll scale. Other data are also displayed. 
Electronic horizontal situation indicators 
(below ADI's) show the plane's track 
(where it is going) and heading (where it 
must be pointed to get there, considering 
wind). HSI's operate in various modes; 
shown is map mode. Plane symbol is tri- 
angle at bottom of the screen; a segment 
of the compass rose is at top. Based on 
data in the flight-management computer, 
HSI's can display a map of navigation fea- 
tures, the flight plan, and way points. Dis- 
tance and time to next way point are dis- 
played, as are wind speed and direction, 
and much more. The crew can call up а 
weather-radar map (not shown). They can 
use a similar mode of HSI to plan the 
flight. Two other modes show plane's 
relationship to radio-navigation beacons. 
The two CRT's in the center of the front 
panel are displays for the engine-indicat- 
ing and crew-alerting system, which mon- 
itors engines and other systems and dis- 
plays alerts if anything goes wrong. Half- 
moons are symbols for gauges. Airbus 
A310 (right center) is shown painted with 
Lufthansa colors. The 757 is undergoing 
engine-ingestion tests. 
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ADVANCED 


INCREASED WINGSPAN WITH LESS SWEEP 


CONVENTIONAL AIRFOILS—1958-1968 (707, 727, 737) 


ADVANCED AIRFOIL (757, 767) 


22% THICKER 


New wings are longer than their prede- 
cessors and have less sweep. They're 
more efficient, so planes can climb more 


port were done completely hands-off. 

Ispent much of that flight up in the 
cockpit with project pilot Thomas 
Edmonds and copilot Jamie Loesch. 
The 767 (like the 757 and A310) uses 
all-digital electronics, new to civilian 
airliners though not to military air- 
craft. Digital electronics allows the 
on-board computers to do things not 
possible with analog systems. That 
reduces the crew's workload—espe- 
cially important since these new air- 
liners are designed for two-person 
crews. 

The master computer on board the 
Boeing jets is called the flight-man- 
agement computer. (There are two, for 
redundancy.) It communicates with 
and orchestrates a shopful of other 
computers, navigation equipment, 
displays, and sensors. 

The flight-management computer's 
memory is programmed with data 
that formerly had to be looked up on 
navigation charts and runway-ap- 
proach plates (these give landing pro- 
cedures for each runway at major air- 
ports). Its disc memory stores the loca- 
tion of airports, radio-navigation sta- 
tions, and even an airline's company 
routes. Its operating program con- 
tains the equations needed to solve 
navigational problems—which it does 
automatically. Furthermore, the com- 
puter is in command of the autopilot, 
so the plane will fly the route auto- 
matically. If air-traffic conditions 
change, the pilot simply punches in 
corrections and the computer redi- 
rects the plane. 

The flight-management computer 
is also programmed with performance 
parameters for the airplane and en- 
gines—the same information found in 
the flight manual—for example, how 
fast the plane should climb, cruise, 
and descend to minimize fuel use. The 
computer uses this information for 
what airlines call performance opti- 
mization. "The optimum flight profile 
isthe one that means minimum cost," 
says Joseph A. Menard, Boeing's mar- 
keting manager for the 767. "In the 
days of the 707, minimum cost meant 
minimum time. Thus we wanted to 
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quickly to cruise altitude, where thinner 
air means less drag. Wings are also thick- 
er and thus can hold more fuel. 


take off, cruise, and descend at the 
highest practical speed. Today, the 
optimum flight profile is generally 
one that uses the least fuel. That 
means reduced speed. Theoretically, a 
pilot could follow the flight manual 
and fly a perfect profile," he continues. 
"But current conditions—wind speed, 
for example—must be constantly ac- 
counted for. The computer can do a 
calculation every second and modify 
the flight profile and set the auto- 
throttle accordingly. A pilot can't pos- 
sibly do that." 

The new 757 and 767 should save 
even more fuel because of their 
enhanced automatic landing capabili- 
ties in inclement weather: They'll 
spend less time (and less fuel) in hold- 
ing patterns and weather-motivated 
rerouting. 

The hands-off landing we did at 
O'Hare in the 767 was just for show. 
But the Boeing jets can land automat- 
ically even when the pilot can't see the 
runway before touchdown (that's 
called zero decision height), and with 
only 150 feet of visibility along the 
runway. This feature is optional on 
the A310. 

Looking at the console between the 
two pilots in the 767, I saw two cath- 
ode-ray-tube displays, each with its 
own keyboard. The crew enters data 
into the flight-management computer 
through these keyboards, and the 
CRT's serve as the primary displays. 
In preparation for our flight to 
O'Hare, the pilot had tapped in data, 
feeding the computer his flight plan 
and other essential information that 
once required time-consuming paper 
work. 

A half-dozen other CRT's formed a 
symmetrical pattern on the front 
instrument panel. On each side, di- 
rectly in front of each pilot, were two 
sets of CRT's displaying colorful com- 
puter-generated graphics. The upper 
ones, each about a four-inch square, 
were the electronic attitude director 
indicators (ADI's); the lower ones, 
slightly larger, were electronic hori- 
zontal situation indicators (HSI’s). 
These new instruments, made by 


Rockwell-Collins, are functionally 
similar to the electromechanical de- 
vices they replace. But they do much 
more (see caption). 

Two CRT's in the center of the front. 
flight-deck panel are displays for the 
engine-indicating and crew-alerting 
system. This system, also orches- 
trated by computers (two for redun- 
dancy), monitors more than 400 in- 
puts to keep tabs on the engines and 
other systems. And it alerts the crew if 
something goes wrong. In normal 
operation, only the right side of the 
upper CRT is on continuously. It indi- 
cates critical engine-operating 
conditions. In the computer's memory 
are all the parameters for normal 
operation, so if something goes amiss 
a color-coded message appears on the 
left side of that screen: amber for cau- 
tion, red for warning. If the problem 
requires switching to a backup sys- 
tem, that will be done automatically. 
All problems are held in the comput- 
er's memory and the ground crew can 
call them up to speed trouble-shooting 
and maintenance. 

Data on other systems—hydraulic 
pressures, voltages, engine oil tem- 
perature—can be called up on the low- 
er CRT as the crew desires. (The Air- 
bus A-310 cockpit displays much more 
system information, intended to en- 
able the crew to trouble-shoot prob- 
lems.) 

My 767 demonstration flight was 
only that plane's ninth flight, but the 
economy story was a good one. On the 
1,056-nautical-mile trip from Seattle 
to Chicago, the airplane, ballasted 
with drums of water to simulate 197 
passengers and their luggage, burned 
5,185 gallons of fuel—about 44 percent 
less per passenger seat than a 727-200 
trijet with 135 seats. 

The significance of this saving hits 
home fast when you understand an 
airline's balance sheet. A few years 
ago, jet fuel represented about 20 per- 
cent of the operating cost of an airlin- 
er. Now it's above 50 percent. 


New wing 
Part of the fuel saving with these 
jets can be attributed to their new 
wings. You'll see that they are longer 
and have less sweep than convention- 
al subsonic wings. In cross section, the 
airfoil is thicker. "The wing is tailored 
sothat the center of lift is moved back 
more from the leading edge," explains 
Menard. "All else being equal, that 
cuts down the drag of the wing." They 
call it an aft-loaded wing. It bears a 
sharp resemblance to the super-criti- 
cal airfoil I've reported on before [PS, 
April '75]. 
"We did not use aft loading simply 
[Continued on page 148] 


Coming: all-weather tires 
with lower rolling 
resistance and more mpg 


By HERBERT SHULDINER 


AKRON, OHIO 
Paul Sekula, an engineer in Fire- 
stone’s research and development 
center here, punched some keys on his 
computer as I looked on in the dimly 
lit office. Within seconds, the coded 
specifications of the tread design for a 
new all-season radial tire appeared on 
the computer screen. Seconds later he 
typed in more instructions, and the 
tread design itself appeared on the 
screen. Then Sekula began to manip- 
ulate the design. The computer 
helped to steer him to a tread pattern 
that would be quieter without reduc- 
ing the tire’s wet-braking and corner- 
ing traction. 

“These computer-aided design tech- 
niques have telescoped the process of 
designing tires into days, rather than 
months,” explained Jim Thiese, Fire- 
stone vice-president for development. 
Computers plus important discoveries 
in polymer chemistry and modern 
testing devices are helping the rubber 
companies to create a new generation 
of all-season, low-rolling-resistance 
radial supertires. The computer-de- 
signed tires provide improved trac- 
tion, performance, and longer wear, 
and, because they have low rolling re- 
sistance, contribute more to vehicle 
fuel economy. 

Computerized design is also paving 
the way for more advanced tires with 
aerodynamically efficient shapes, spe- 
cialized construction and one-way 
tread designs for front and rear 
wheels, new run-flat systems, and 
even cast plastic tires for urban vehi- 
cles (due later in the decade). Another 
important trend is emerging in the 
tire-design world. The all-weather 
tire is rapidly replacing the tradition- 
al snow-tire-in-winter, regular-tire- 
in-summer routine. 

How will all of these forces, ad- 
vances, and trends affect tire design 
and the tires you'll soon have on your 
car? To learn the answers, I recently 
interviewed the top engineers at the 
research and development depart- 
ments of three of the biggest tire com- 
panies here. I saw tires being created 
from blueprints through hand-carved 
prototypes. Then I watched as tires 
were tested by sophisticated equip- 
ment in labs and at test tracks, here 
and in Europe. 

The biggest emphasis in Akron and 
elsewhere in the tire industry is to re- 
duce rolling resistance—the drag 
force acting against the vehicle as the 


Goodrich Comp T/A ultra-high-perfor- 
mance radial is shown during design 


tire rolls down the road or highway. 

The ideal tire for this purpose has 
already been invented—and you can 
find it on any 10-speed bicycle. Bicy- 
cle tires are tall, skinny, aerodynam- 
ic, and use high inflation pressures. 
But bike tires could never carry the 


The new computer-designed 


SUPERTIRES 


stage on computer screen. Note the ag- 
gressive open-block tread design. 


much heavier weight of an auto. 
General Motors must have had this 
ideal in mind, however, when it com- 
missioned Firestone, Goodyear, and 
Uniroyal to build tires for its Aero 
2000 car [see article, this issue]. 
Continued 
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Tires of the future? Firestone engineer examines plaster model 
used in making a cast plastic tire for GM’s Aero 2000 car. The 
cast plastic tire is an eventual goal of tire manufacturers. Two 
non-plastic versions (at right) were also made for the Aero 2000 


These concept tires are big in diame- 
ter, have low profiles, and are aerody- 
namically efficient. But to build them 
with enough strength to support a 
car's weight, they'd have to be extra 
wide—impractically so, said spokes- 
men for the three firms. 

What makes the job of reducing 
rolling resistance tough on the tire 
companies is that they cannot com- 
promise wet-braking and cornering 
traction. How can they do this when 
opposite physical properties are nec- 
essary for each function? To cut roll- 
ingresistance you've got to make tires 
run cooler. To provide good traction, 
you've got to create friction, which 
makes tires hotter. 

Until recently, rolling-resistance 
improvements were produced by rela- 
tively large steps. First of all, the ra- 
dial design itself revolutionized tire 
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performance by increasing fuel econo- 
my four percent over bias plies. Re- 
cent improvements have been evolu- 
tionary. For example, you get a four to 
five percent decrease in rolling resis- 
tance for every three to five psi in- 
crease in inflation pressure. Also, 
block-tread patterns (separate blocks 
of rubber instead of a continuous 
tread) were introduced, replacing the 
conventional ribbed-tread designs. 
These allow tires to flex more easily 
and help to reduce rolling resistance 
by another one to two percent. Other 
improvements came from making 
sidewalls more flexible and less prone 
to building up tire heat. New, lighter 
materials reduced weight and mass. 
“But the big breakthrough has been 
in tread compounding,” says Freder- 
ick J. Kovac, Goodyear vice-president 
for tire development. “And tread com- 


by Uniroyal (top) and Goodyear. Note the one-way tread pattern 
on the Goodyear tire, which has an aspect ratio of 47, and the 
recessed lettering for better aerodynamics. Uniroyal's tire of 
2001 has raised center rib to run on at highway speeds. 


pounds are among the most tightly 
guarded secrets in the tire indus- 
try.” 

Even the most advanced analytical 
techniques make it impossible for 
competitors to pinpoint the exact in- 
gredients that go into a tread com- 
pound. “The polymer linkages change 
once the chemicals have been vulcan- 
ized into a tire,” Kovac says. 

Nevertheless, Kovac described in 
general terms how tire companies are 
rearranging the constituents of tread 
compounds. Most tire treads today in- 
clude at least three rubber polymers 
and at least a couple of carbon blacks 
for durability, Kovac says. Among the 
polymers used by Goodyear are: 

€ Styrene butadiene for wet-skid 
resistance. 

® Polybutadiene for rolling resis- 
tance and tread wear. 


* Halogenated butyl rubbers for 
grip and wet traction. 

ө Natural rubber to lower rolling 
resistance through its inherent flexi- 
bility. 

Once you've achieved the proper 
tread compound for a tire, the suitable 
pattern for it must be designed. And 
this is where computers have revolu- 
tionized things. The computer has 
perfected open-block tread designs 
that channel water away efficiently 
and prevent hydroplaning. The com- 
puter has already perfected some one- 
way tread designs that Goodyear uses 
on its Grand Prix rain race tire. A de- 
rivative of the same design will be 
used on its new Eagle VR-50 tire, de- 
signed specifically for the 1983 Chev- 
rolet Corvette. Goodyear claims the 
one-way tread does a more effective 
job of getting water out of a tire’s foot- 
print. 

The open-block tread patterns, 
which allow tires to flex more easily 
than older ribbed designs, have 
helped significantly to lower rolling 
resistance. But tire companies won't, 
in most instances, quantify what the 
individual tire rolling-resistance val- 
ues are—treating that, like tread com- 
pounds, as proprietary. Even if you 
were able to obtain those figures, they 
might not help you compare one com- 
pany's tires with another. That's be- 
cause there's no industry consensus 
on what test is best to use for measur- 
ing rolling resistance. 

But General Motors, the world's 
largest tire customer, does have its 


own test for measuring rolling resis- 
tance. And the GM test is now becom- 
ing a dominant influence in the tire 
industry—if you want to sell tires to 
the giant auto maker, you've got to 
meet its specs and supply test data to 
back it up. The GM test has also re- 
cently been incorporated into a Soci- 
ety of Automotive Engineers stan- 
dard. 

Without giving specific values, 
however, many tire companies are 
making extravagant claims for great- 
ly improved rolling resistance and 
contributions to vehicle fuel economy. 
This is being done even for perfor- 
mance tires, which are primarily de- 
signed for traction rather than low 
rolling resistance. For instance, Pirel- 
li recently introduced a wide 65-pro- 
file, second-generation P8 model. The 
Italian tire maker claims the new tire 
has 10 percent less rolling resistance 
than the original P8—and 30 percent 
less resistance than its conventional 
P3 radial. 

At the headquarters of Pirelli Tires 
in Milan, Italy, I had a chance to talk 
with Giuseppe Ferrari, the company's 
car-tire product manager. "If you de- 
crease rolling resistance by 10 per- 
cent, you decrease fuel consumption 
by only two percent," Ferrari says. 
That's because the rest of the engine's 
power is used to overcome aerody- 
namic drag and transmission losses. 
The 5:1 ratio is generally accepted by 
the entire tire industry. 

Idid do economy runs with both the 
P3's and P8's at Pirelli’s test track in 


Vizzola, Italy. Running in identical 
Opel Kadetts, I circled Vizzola's 2.25- 
km fuel-economy course three times 
with each set of tires and obtained 
11.6 percent better fuel economy with 
the P8's. My average speed around 
the course was 59.6 kmh with the P3's 
and 59.4 kmh with the P8's. Six other 
automotive writers did the same test, 
and their results ranged from a low of 
—3.7 percent to +6.6 percent for the 
P8's. The seven of us averaged a 4.3 
percent increase in fuel economy with 
the P8's. 

The most sweeping claims for im- 
proved rolling resistance -and fuel 
economy were made earlier this year 
by Dunlop when it introduced a new 
Elite line in Europe. Robert Kinnen, 
Dunlop's vice-president of marketing, 
says the tires have been made with a 
new styrene butadiene polymer called 
Cariflex, developed jointly with Shell. 
Kinnen says the Elite has up to 30 
percent less rolling resistance than 
conventional radials. Kinnen also 
says that a test conducted by the 
British Motor Industry Research 
Assn. on a 1.3-liter B/L Mini Metro 
equipped with Elites produced a 5.2 
percent saving in fuel consumption. 
This would mean a saving of seven 
cents per gallon with gas at $1.40, 
Kinnen claims. 

Dunlop says Cariflex offers "the 
best of both worlds"—lower running 
temperatures for less rolling resis- 
tance and improved durability, with- 
out any loss of handling and comfort. 
] 


inued on p 


Aggressive-looking tread of new Pirelli P8. 
radial helps supply traction for this low- 
rolling-resistance tire. The wide 65-as- 
pect-ratio profile also helps handling. 


a " 
One-way tread of Goodyear's new Eagle 
VR-50 (left) is striking departure in tread 
design. The tire was inspired by compa- 


ny's Grand Prix racing rain tire shown be- 


side it. The Eagle VR-50 has a very wide 
50-aspect-ratio profile and a 16-in. diame- 
ter, the first 16-in. tire Goodyear has made 
for cars since the '50's. 
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Rooftop 
MHD 


—on-site electricity from 
low-grade heat 


A high technology gets 
a low-tech boost from 
solar-heated liquid metal 


By DANIEL RUBY 
ILLUSTRATION BY WALTER HORTENS 


When Herman Branover, a Universi- 
ty of Moscow doctoral candidate, was 
offered his first research position 
studying MHD, he had to search a 
technical library to find the meaning 
of the term. Now, 25 years later, Bra- 
nover is an Israeli professor, and he is 
on the threshold of perfecting that 
promising technology for widespread 
commercial application. 

Branover has designed a simple, 
low-temperature MHD generator that 
promises to run on solar, geothermal, 
process, or other form of low-grade 
heat. If the system progresses 
through the commercialization pro- 
cess as smoothly as it did through the 
research-and-development stage, 
then farms and factories, office and 
apartment buildings, possibly even 
private homes, could soon be equipped 
with rooftop or basement black boxes 
that would produce on-site electricity 
and hot water from virtually any 
available heat source. 

MHD is scientific shorthand for 
magnetohydrodynamics, the study of 
the interactions between electro-con- 
ducting fluids and magnetic fields. 
Among other applications, it has 
great potential as a highly efficient 
generator of electricity. An MHD gen- 
erator operates on the same principle 
as a conventional generator. A cur- 
rent is generated at right angles to а 
magnetic field and the direction of 
motion of an electrical conductor as 
the conductor moves through the 
field. In a conventional generator, a 
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coil of wire moves through a field. In 
an MHD generator, that motion is re- 
placed by flowing gas or liquid. 
PoPULaR SCIENCE painted a fairly 
hopeful picture of mainstream MHD 
research and development in August 
"78. But progress toward central-pow- 
er-station generators (except in the 
Soviet Union) remains bogged down 
in engineering obstacles while fund- 
ing sources are drying up. Branover's 
contribution neatly sidesteps the 
problems by using extremely low- 
temperature energy sources and by 
focusing the application on decentral- 
ized co-generation facilities. 
"Without bearings, seals, or shafts, 
such devices would be capable of func- 
tioning for many years without main- 
tenance—similar to a home refrigera- 
tor," the full-bearded professor told 
me, in flawless but thickly accented 
English, on a recent trip to the U.S. 


Hot metals 


Branover's innovation comes with- 
in a branch of magnetohydrodynam- 
ics called liquid-metal MHD. The 
main thrust of MHD work has used 
ionized gases, or plasmas, as the con- 
ducting fluid. Since ionization takes 
place at extremely high tempera- 
tures, MHD generators have usually 
operated in the 3,000—5,000-degree-C 
range. This is an advantage thermo- 
dynamically, because theoretical effi- 
ciency—as shown by Carnot—is gov- 
erned by the difference in tempera- 
ture between the heat source and the 
heat sink. Thus, the extremely hot 
gases flowing through an MHD chan- 
nel have great potential for energy 
conversion, but they also cause count- 
less engineering headaches. 

The alternative approach is to use 
liquid metals as the conducting fluid. 
Metals have the advantage of much 


higher conductivity, but they would 
operate at much lower temperatures— 
deeply cutting the Carnot efficiency. 
Therefore, until now, little work has 
gone into developing liquid-metal sys- 
tems, though there have been propos- 
als for mid-range-temperature sys- 
tems of 700—1,000 degrees C, perhaps 
coupled to solar towers or some other 
centralized energy source. 

Until he emigrated to Israel in 
1972, Branover was interested only in 
the most theoretical aspects of MHD 
research. But upon being appointed to 
the faculty of Ben-Gurion University 
of the Negev, a center of ferment for 
research into exploitation of the Is- 
raeli desert, he turned his expertise to 
practical matters and wondered why 
a liquid-metal system couldn't be fu- 
eled by the powerful sun that beats 
down on his adopted homeland. He 
ran a few experiments, did some cal- 
culations, and found out it could. 

"The main attraction of plasma 
MHD-high Carnot efficiency—is no 
longer present,” he said, “but there 
are a number of other advantages.” 
These include extremely simple de- 
sign, the use of liquid-metal-cooled so- 
lar collectors and direct-contact heat 
exchange, and independence of cost 
and efficiency on the system’s size. 

But there was also the difficulty of 
getting the viscous liquid metal to 
flow through the MHD channel (espe- 
cially since the output voltage de- 
pends partly on the velocity of the 
flow). Branover solved that problem 
by mixing the metal with a volatile 
fluid (one that boils at low tempera- 
tures). He explains: “When it’s in- 
jected into the hot metal, the liquid 
boils almost instantly into expanding 
bubbles, which push the surrounding 
metal like a multi-piston engine.” 

Continued 


VOLATILE-LIQUID PUMP- 


VOLATILE LIQUID- 


SOLAR HEAT 


Two-phase flow of liquid metal and vola- 
tile vapor through a magnetic field 
produces electricity directly from heat 
without an intermediate mechanical-en- 
ergy stage. Almost any heat source can 
be used; renewable- or waste-energy 
Sources are most desirable, but fuel com- 
bustion could also power the cycle. Mol- 
ten flow enters a mixer, where compatible 
volatile liquid is injected, boiling instantly 


and adding kinetic energy to the flow. In 
MHD channel, interaction between the 
conductive fluid and magnetic field gen- 
erates electric current in a mutually per- 
pendicular direction. Open-circuit voltage 
between electrodes depends on magnet's 
strength, electrode spacing, and velocity 
of flow; practical value for a small system 
is three to four volts. At the separator, va- 
por is directed through a condenser, 


DIRECTION OF. 
MAGNETIC FIELD. 


2 - E 
INDUSTRIAL-WASTE HEAT 

where system's byproduct, hot water, is 
produced. Alternative system would not 
separate the two phases. Mixture would 
cycle through the full temperature range, 
producing more hot water and less elec- 
tricity. Volatile-liquid pump is the only 
moving mechanical part in diagramed 
system. Liquid-metal pump is a generator 
in reverse: Interaction of electric and mag- 
netic fields causes metal to flow. 
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The concept of such a two-phase 
flow is not new, but its details and 
practical application are. Sharing re- 
sults with a team from Argonne Lab 
in this country and with researchers 
from Uppsala University in Sweden, 
Branover's Ben-Gurion team worked 
out possible metal-vapor pairs, de- 
vised the complex computer codes to 
model the operation, tested necessary 
components of a total system, and fi- 
nally operated three lab-scale com- 
plete systems. Now the program is 
rapidly moving out of the lab. 

Feasibility studies have shown that 
commercial plants could produce elec- 
tricity at less than six cents per kilo- 
watt (factoring in the benefit of co- 
generated hot water) at lower capital 
investments than competitive sys- 
tems. Investors and prospective users 
have shown great interest, and an En- 
glish company, Solmecs Inc., has 
formed to control licensing rights. 

One reason that the economics are 
so favorable is the direct-contact heat- 
exchange process between the volatile 
fluid and liquid metal. Because the 
metal has very high heat capacity, the 
vapor is continually reheated as it ex- 
pands through the MHD channel and 
it emerges at almost the same temper- 
ature as it went in. In a conventional 
turbine system, the working fluid 
loses a major part of its energy as it 
drives the turbine vanes. The practi- 
cal difference—amounting to a 30 or 
40 percent efficiency advantage, says 
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Making metal flow was trickiest problem for Israeli research 
team led by Russian-emigre Herman Branover (right). Various 


Branover—is the abundant hot water 
flowing out of the system’s condenser. 

Another bonus of the system is the 
chance to use liquid-metal-cooled 
concentrating solar collectors, which 
are significantly better performers 
than water- or oil-cooled ones. Water- 
cooled concentrators require thick re- 
ceiver walls to contain the high pres- 
sures, and that results in poor heat 
transfer. Oil’s high surface tension 
gives the same result. 

Other components of the system re- 
quire careful design. The mixer must 
produce a fully homogeneous combi- 
nation of the two fluids. The MHD 
channel must avoid films on the walls 
and flow disruptions at the ends. The 
separator must maintain the kineticen- 
ergy of the flow to reduce the power 
needed to operate the MHD pump. With 
these and other components optimized 
for highest efficiency, the system 
could operate at 85 percent of the Car- 
not efficiency, calculations show. 


Matching up fluids 


The exact numbers depend on 
which metal-vapor pairs are chosen 
for a particular application. “There 
are not many candidates for the met- 
al,” Branover said. “There’s sodium- 
potassium, a variety of Wood’s met- 
als, gallium and indium (which are 
expensive but quite good), tin for 
higher temperatures, and, of course, 
mercury.” The choice is made accord- 
ing to the temperature range of the 


mixtures and concentrations of liquid metals and volatile vapors 
were tried in test loop (left). Device at rear is the MHD pump. 


system, because that determines the 
volatile that can be used; toluene, 
hexane, pentane, and steam are some 
Branover mentions. Then the metal is 
chosen for its viscosity, conductivity, 
and compatibility with the volatile. 

The lab systems that have operated 
(two at Ben-Gurion and one at Uppsa- 
la) have used mercury paired with Re- 
frigerant-113 or pentane. Since the 
experimental systems used glass com- 
ponents and low-flux magnets, the 
power produced never exceeded a few 
watts at tiny fractions of a volt, but 
the experiments have run for more 
than 3,000 hours without failure. 

The next step is the building of a 
50-kW pilot plant on the campus of 
Ben-Gurion University next year. Af- 
ter that, according to Solmecs chair- 
man Peter Kalms, the company plans 
to showcase the system in six dedicat- 
ed applications in the U.S., Europe, 
and Israel. Kalms ticks off some of the 
possibilities: “Chemical plants, rail- 
road locomotives, radio stations—any 
place that has a need for both electric- 
ity and hot water.” 

Branover and Kalms both foresee 
industrial applications as coming 
first. Large companies have the bud- 
gets and engineering staffs to work 
out the necessary details. After that, 
Branover sees MHD spreading to 
commercial and residential sites. 
“Small systems would have practical- 
ly the same efficiency and cost per 
kilowatt as large ones,” he said. MS 


Coming: a new generation 


of super-realistic 


compuier images 


Computer-drawn scenes 
could be as detailed as 
photos of the real thing 


By CHARLES A. MILLER 


Ahead of you, the plane dips into an 
elongated trough in the earth, head- 
ing straight for a cleft in the looming 
hills. Just as one rise is cleared, you 
bank to avoid a ground-based weap- 
ons system off to your left. Though it’s 
pitch black outside, in front of youis a 
screen showing an exterior view of 


your plane and details of the terrain 
you're rushing over, as if it were noon 
on a clear day. 

The scene is imaginary, but if work 
now underway at a Boeing Aerospace 
research lab pans out, such low-alti- 
tude, all-weather flights could be rou- 
tine—without radar. 

Boeing researchers, headed by pro- 
gram manager Michael L. Cyrus, are 
working on the new generation of 
computer image generation (CIG) de- 
vices. Says Cyrus, "We want to do 
things like being able to land an air- 
plane without looking out the win- 
dow, or to fly an airplane without 


Display shows air-launched cruise missile flying over landscape generated by Boeing computer from topographical 


even having any windows." The idea 
is to create realistic avionic "maps" 
from computer memory in real time. 

To get to that point requires greater 
sophistication in creating images 
with a computer. Computer graphics 
have steadily gained in quality [PS, 
June '82], but much of what is done is 
still simplistic and undetailed. 

Boeing's computer system will dis- 
play solid-geometry scenes very fast. 
This means 100,000 to 200,000 pic- 
ture elements drawn from memory in 
real time. 

Handling this much information 
quickly means the computer must do 
only what is essential. If a tree has 
100,000 pine needles and the comput- 
er had to store the information to rep- 
resent them, then generate the image 
several hundred, even thousands, of 
times every fraction of a second, the 
computer would quickly run out of ca- 
pacity. "Instead," says Cyrus, "we 
store a series of rules. And the rules 
aren't unlike genetic coding, in that 
we don't store the tree itself, we store 
a rule that generates the tree. So the 
computer has to deal with a much 
smaller amount of data." 

The program is being sponsored by 
the Defense Advanced Research 
Projects Agency (DARPA), under a 
$2.8 million, two-year contract. MS 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Bearingless rotor 
A rotor system for helicop- 
ters made with composites 
instead of metal weighs 12 
percent less than production 
rotors, has half the parts, and 
delivers super-smooth rides, 
says Bell Helicopter (Ft. 
Worth, Tex.). The no-bearing 
research rotor is shown on a 
Bell 222 chopper. 


Cycle deluxe 

A liquid-cooled, four-cylinder, 
1,000-cc engine powers Hon- 
da's new $6,800 Aspencade 
tourer bike. A 5.3-gallon gas 
tank provides a 200-mile 
range. Wide-profile tires aid 
handling. There's adjustable 
air suspension, AM/FM radio, 
and optional CB and passen- 
ger-rider intercom. 
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Mid-engine Ford 
Ghia Brezza is a sleek (four- 
ft.-high) two-seater design 
from Ford's think-tank stu- 
dios in Turin, Italy. It has a 
1.6-liter engine with trans- 
axle and suspension 
mounted at the rear of the 
passenger compartment. A 
belly pan helps cut wind drag 
to an ultra-low 0.30. 


Wood attaché 

An attaché case fit for a 
craftsman: Rich-grained rose- 
wood finish distinguishes 
this imported wooden case. 
The 18-by-15'4-by-three-inch 
case is handcrafted with 
spline joints and piano 
hinges. Price: $170. Fine 
Tool, Inc., 20 Backus Ave., 
Danbury, Conn. 06810. 


Adjustable racket 
Twist the end of the Super 
Pro Vario handle and you ad- 
just the tennis racket for a 
light head, heavy head, or 
even balance. The adjuster 
positions a weight in the 
handle to achieve the desired 
balance. The racket, from 
Kneissl, Inc. (Box 178, Ward 
Hill, Mass. 01830), costs 
about $200. 


SUWA SEIKOSHA 


Wristwatch TV 
Glance at this wristwatch for 
the date, time, or TV news. 
The 1.2-in. liquid-crystal 
screen displays a black-and- 
white TV picture. A video 
cable and headphones plug 
into a pocket-sized receiver. 
Japan's Suwa Seiko Co. says 
it will cost about $400. 


Long-range fighter 
Lockheed’s concept for an 
advanced, long-range fighter 
for the 1990's includes mon- 
ster turbojet engines and a 
wing shape patterned on the 
Blackbird SR-71 two-seat spy 
plane. The fighter would use 
new aluminum alloys for 
conventional fabrication, plus 
titanium and carbon 
composites. 


Racing Jaguar 
Jaguar introduced its proto- 
type XJR5 racing car in com- 
petition last summer. Built by 
Group 44 Inc., the V12-pow- 
ered car is intended for en- 
durance races. Top speed is 
230 to 240 mph. The ХЈВ5'ѕ 
525-hp, 5.3-liter engine is 
similar to that in the Jaguar 
1981 XJ-S. The body is 
fiberglass. 


Bump absorber 
Shock Post replaces existing 
bicycle-seat posts to cushion 
road bumps, says the manu- 
facturer (Bobco Design and 
Development, 9595 Distribu- 
tion Ave., San Diego, Calif. 
92121). Neoprene pads in the 
telescoping chamber allow 
up to %е-іп. travel. The price 
is $29.95. 


Bike baskets 


Commuter Baskets are an al- 
ternative to heavy wire bike 
baskets. The Cordura-and-ny- 
lon fabric baskets come in 
various colors and in slide or 
clip mounts. Baskets fold flat 
when not in use. Price: 
$39.95 from Eclipse, Inc., Box 
7370, Ann Arbor, Mich. 
48107. 


Truck airfoil 


Aero Astro, a fiberglass drag- 
foiler option, will be offered 
by GMC Truck (Pontiac, 
Mich.) during the 1983 model 
year, Full-width collapsible 
drag foiler, gap-filler panels, 
bumper end caps, and air 
dam have cut wind drag and 
boosted fuel economy 10 
percent in tests, says GM. 
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Quieter hovercraft 
Giant lift fans raise the first 
diesel-powered hovercraft 
four feet above calm water. 
Even at top speeds of 67 
mph, its twin ducted props 
lower noise levels, says 
British Hovercraft (Isle of 
Wight, England). Four 448-hp 
V12's power the 77-ft. craft. It 
carries 100 passengers. 


Insulating concrete 
The massive-looking walls of 
this new Harvard building are 
really lightweight precast 
polymer concrete—made with 
resins instead of cement. In- 
sulating foam core (inset) fur- 
ther reduces weight. Archi- 
tectural Wall Elements, 17533 
Merriam Dr., Martinsville, 
N.J. 08836. 


INVERTER/MOTOR 
CONTROLLER 


LEAD/ACID 
BATTERIES 


INTEGRATED 
AC MOTOR/TRANSAXLE 
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AC car 


Lighter, cheaper, and more 
reliable than DC motors— 
those are the advantages of 
the AC induction motor 
planned for this Ford/GE 
electric research car. An ad- 
vanced high-powered invert- 
er replaces the more costly 
components now used to con- 
vert battery current to AC. 


Wind wheeler 

Waves too high for boardsail- 
ing? Mount your rig on a 
Landsailer, and cruise at 50 
mph. Because the sail stays 
dry, the three-wheeled board 
is easier to control, says 
Windsurfing (1955 W. 190 St., 
Torrance, Calif. 90509). A ski- 
skate converts the $695 
board to a snow sailer. 


Digital gas pump 
It's 2 a.m., and you're low on 
gas—and cash. No problem. 
The computer-run gas station 
accepts your ID, which speci- 
fies gas grade and turns on 
the pump. The computer can 
run four pumps at once. The 
Sipass system, made by Mu- 
nich-based Siemens AG, is 
not yet sold in the U.S. 


\NNhat's New 
IN 


PHOTOGRAPHY 


BY E. H. ORTNER 


Action cases 

New nylon Action cases by 
Hervic (Box 7800, Van Nuys, 
Calif. 91406) hold a camera 
and its winder. The zoom 
case (left) takes a zoom lens 
plus normal lens and film. 
It's $32.95. The standard case 
($27.95) holds normal and 
wide-angle lenses plus film. 


Electronic 6x7 

Now the Mamiya RB67 gets a 
sister medium-format (2% by 
2%) SLR: the lighter, smaller, 
all-electronic RZ67. It offers 
an electromagnetic shutter 
release, plus electronic link- 
ages for lenses, power wind- 
er, and flash; and LED view- 
finder readouts. With 110- 
mm lens, list is $1,900. 


Sophisticated SLR 
New features mark the Con- 
tax RTS Il Quartz: quartz- 

crystal timing, silicon photo- 


diode to read flash exposures 
at the film plane, shutter with 


mechanical-control option in 
case of battery failure, and 
expanded 97 percent view- 
finder coverage. List price 
(body): $750. 


Flash meter 

Using multiple flash? What 
f/stop should you use on 
your camera? The Spiratone 
M-R Flashmeter reads the 
light intensity from single or 
multiple flash setups, and 
signals, via LED's, the cam- 
era setting. It's $79.95 from 
Spiratone (135-06 Northern 
Віма., Flushing, N.Y. 11354). 


Versatile zoom 
From modest wide angle to 
modest telephoto—the new 
Kiron 35-135-mm f/3.5-4.5 
macro zoom covers the 
range. It's a one-touch de- 
sign—one ring controls both 
zoom range and focus. The 
lens weighs 25 oz. and focus- 
es to one-quarter life size. 
List price: $438. 


Dust blaster 


Dust-Off ۱۱ has features its 
predecessor didn't: a lock- 
able valve and one-piece noz- 
zle that can be removed and 
reattached. Accessories to 
come: a static neutralizer and 
a two-ft. extension. Dust-Off 
Il (nozzle and 12-oz. can) is 
$24.95. Replacement can: 
$4.50. 
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\Nhats New 


IN TOOLS 


BY V. ELAINE SMAY 


Stick-on magnet 
This adhesive-backed magnetic 
tape can be put up just about 
anywhere—indoors or out—to 
hold small parts, such as 
screwdriver bits, drills, 
screws, and nails. It's ' inch 
wide and comes in a 10-foot 
roll; $4.95 from Brookstone 
Co., Vose Farm Rd., Peterbor- 
ough, N.H. 03458 
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- Fits-all wrench 

A slider in this Swedish box 
wrench gives stepless adjust- 
ment so it fits hex nuts and 
bolt heads in both English 
and metric sizes. The knurled 
worm wheel engages a 
toothed rack and controls the 
movement. Bauer Intl. Prods. 
AB, Box 80, 427 00 Billdal, 
Sweden. 


New glue 1 

Stumped for an adhesive to 
repair a car muffler, wood 
stove, or barbecue grill? Dev- 
con's High-Heat Repair is 
made for such jobs. It's a ce- 
ramic material that can with- 
stand temperatures up to 
1,500 deg. F. Devcon Corp., 
30 Endicott St., Danvers, 
Mass. 01923. 


Boxed knives 
X-ACTO, maker of razor- 
sharp knives, has packed se- 
lections of blades and han- 
dles, designed for woodcarv- 
ing, crafts, or miniature work, 
in handsome wood tool 
chests. Screwdrivers, tweez- 
ers, and other tools are in- 
cluded with some sets. 
Prices: $10 to $40. 


Log handler 

With Grab-A-Log, you can 
haul logs up to 22 inches in 
diameter without bending 
over, says the maker. Hinged 
tongs, held closed by a 
spring, open when you pull 
the chain. To release the log, 
pull the chain again. It's 
$39.95 (ppd.) from Grab-A- 
Log, Birchwood, Wis. 54817. 


jJ 


New glue 2 

Success, a modified-acrylic ad- 
hesive, needs no mixing. You 
squeeze the adhesive on one 
surface, brush the activator 
on the other. When you join 
them, the bond forms—in 
minutes. It works on glass, 
ceramic, even oily metal. 
Bostik, Box 3716, Reading, 
Pa. 19605. 


Whats New 


IN HOME 
IMPROVEMENT 


BY SUSAN RENNER-SMITH 


Heater caddy 

Lugging a "portable" kero- 
sene heater around is easi- 
er—and safer—with the Kero 
Caddy. The four-caster frame 
has heavy-duty, vinyl-tipped 
steel brackets. The $20 caddy 
fits most kerosene heaters, 
according to KHP Corp. 
(2838B Fisher Rd., Columbus, 
Ohio 43204). 


Wall graphics 

No messy painting with Indi- 
vidu-Walls: Just peel off the 
backing of the self-adhesive 
vinyl stripes and apply to 
walls. A pre-spaced two-strip 
Mainstripe package costs 
$20; two-inch-wide Accent- 
stripe, $10; Curvestripe, $16. 
Fremont Die Consumer Prod- 
ucts, Box 8, Fremont, Ohio 
43420. 


Warm tiles 

A mosaic of plastic squares, 
these tiles have tiny air-trap- 
ping capillaries sandwiched 
between a tinted base and a 
clear top. The warm tiles act 
like double-glazed windows, 
preventing condensation, 
says Diveno Kapillar-Technik 
GmbH (Heinrich-Hertz Str., 
7710 Donaueschingen, 
Germany). 


Leak sealer 

A hole in your ceiling may be 
silently siphoning off warm 
air. For insulating an attic en- 
try hatch, a new kit from 
Stanley Hardware has pads 
of layered fiberglass, plastic 
wrap, tape, and tracks. The 
$14 kit handles entry panels 
up to 32 by 36 inches. A kit 
for folding attic stairways 
costs $20. 


Burglar blocker 
Triple guard plates on the 

new Fichet lock block access 

to the dead bolt. And be- 

cause they compress on both 

sides of the door, they also 
strengthen it. Other tubular 

dead bolts tend to weaken | 
the door, says Fichet (Box 92, | 
Halesite, N.Y. 11743). Secur- 

Bolt costs $150. | 


Draft blocker 

Got a drafty, %-їпсһ gap un- 
der your front door? You can 
plug it without taking the 
door down. 3M's Storm/Entry 
Door Bottom Seal has a flexi- 
ble gasket that adjusts to fill 
irregular gaps under the 
door. An exterior flap blocks 
out dust and bugs. $6.25. 
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IN 
ELECTRONICS 


BY WILLIAM J, HAWKINS 


Fast printer 

One word describes the Cen- 
tronics 152 printer: fast. It 
types up to 150 characters 
per second. Each line nor- 
mally contains up to 132 col- 
umns, but in the compressed 
mode, the printer squeezes 
216 columns on a 13.5-in. 
line. It's under $1,000. 


Solar calc 


Solar powered, it works with 
any other source of light, too. 
Weighing just two ounces, 
it's extremely lightweight. 
And at just $16, it's light on 
your wallet. But don't take 
this Toshiba calculator too 
lightly—it has all the instant 
math functions you need, in- 
cluding a four-key memory. 


ae 


X 


AM/FM and TV 


Just plug in its headphones— 
the Mura Hi Stepper stereo 
portable turns on automati- 
cally to produce hi-fi sound. 
But unlike other AM/FM re- 
ceivers, this one also tunes in 
TV broadcasts. No picture— 
but you can listen to sports 
or your favorite soap. Price: 
$70. 


maxell. «e >= 


Handy rewinder 


Pop your audio cassette into 
this Maxell electronic rewin- 
der and the job is not only 
done faster—it's done better. 
A pulse-regulation circuit 
packs the tape uniformly 
from beginning to end, elimi- 
nating snags and pulls dur- 
ing playback. It's $26. 
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Mini-floppy 

The discs are only about 
three in. square—but each is 
capable of holding up to a 
half-million pieces of data. 
The dual drive, made by Am- 
dek (2420 Oakton St., Suite E, 
Arlington Heights, Ill.), direct- 
ly substitutes for five-in. 
drives. $899. 


Plug-in modem 

That black box contains a 
complete auto-dial, auto-an- 
swer modem. Made by Hew- 
lett Packard for the Series 80 
personal computer, it allows 
communication with other 
computers over the phone 
line. Software is included. 
$395. 


Smart answerer 
Add a microprocessor to a 
phone-answering machine 
and the result is Radio 
Shack's DuoFone TAD-150. 
Sure, it records incoming 
calls, but the clever box 
records the time and date 
they were received, as well. 
The $300 model can be con- 
trolled remotely. 


\Nhats New 


FOR YOUR CAR 


BY JACK KEEBLER 


Hot keys for frozen locks Easy charger 

You can put the heat on frozen door locks with these handy Now you can recharge your 
gadgets. Your disposable cigarette lighter heats a tempered- car's battery from the driver's 
steel blade, which slides out of its slim plastic case (left). seat. Simply plug this charg- 
Then you insert the blade into the keyhole to thaw the lock. er into the cigarette lighter 
Fa. Wolf (Goudeseingel 25-27, 3031 EB Rotterdam, Nether- and a handy wall socket. It 
lands) makes it. The key fob at right heats keys to over 120 de- features a carrying strap and 
grees F to beat icy locks. The secret is a tiny resistance ele- a large, easy-to-read amme- 
ment inside the fob that's activated by insertion of the key. ter that displays rate of 

The unit plugs into the car's lighter to recharge. Made by Prac- charge. Price: $39.55 from 
tigads, 34 Bridge St., Walton-on-Thames, Surrey, England. Solar, 9235 Penn Ave. S., 


Computer tester 
Diagnosing problems in 1981 
and 1982 GM cars equipped 
with on-board computers is 
easier with the Monitor Il, 
claims OTC (927 Eisenhower 
Dr., Owatonna, Minn. 55060). 
The hand-held unit taps the 
car's computer to scan 19 
trouble codes and instantly 
display data. Price: $399. 


Better boosters 
Safety-Boost jumper cables 
provide protection from the 
hazards of jumping batteries, 
claims Ford Technology 
Corp. (Box 1261, Melbourne, 
Fla. 32901). If polarities are 
reversed, electricity won't 
flow. That eliminates the 
danger of sparking or toasted 
alternator diodes. $39.95. 


Minneapolis, Minn. 55431. 


Truck tracks 

The skis steer. The tracks 
drive. A bolt-on kit converts 
your van or pickup into a 
deep-snow vehicle. The mak- 
er, A.L. Shaver Mfg. (Box 
878, Stonewall, Manitoba 
ROC 220, Canada), claims 
that when there's no more 
snow, it switches back easily 
to four-wheel form. Price: 
$9,850. 


Hard cover 

You can improve the aerody- 
namics of your Rampage 
pickup with a Hardcapper 
box cover. It's constructed of 
ABS plastic and features a 
hinged section for easy ac- 
cess to cargo. Direct Connec- 
tion (20026 Progress Dr., 
Strongsville, Ohio 44136) 
makes it for $250. 
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Underground 


basics 


—what you need to know 
before you dig in 


Want to build an earth- 
sheltered house? Here’s 
how to avoid the pitfalls 


By CHARLES A. LANE 
ILLUSTRATIONS BY GENE THOMPSON 


The author, an architect and civil 
engineer, is vice-president of design 
and construction for Terra Home 
Enterprises, Denver, Colo., and 
formerly assistant director of the 
University of Minnesota’s Under- 
ground Space Center. 


The owner-builders of an earth-shel- 
tered house in the Midwest intended 
to save money on waterproofing by 
mimicking a respected system but 
simplifying the application. Result: 
The roof leaked in 28 places. 

A second earth-sheltered house had 
an off-the-wall problem—literally. 
Clay soil beneath the footings ex- 
panded when saturated with rain. 
That pushed up the footings, which 
pushed up structural pipe columns. 
And they raised the roof four inches 
off the walls. 

The roof of another owner-built 
earth-sheltered house collapsed when 
the soil was being pushed onto it. The 
reason: Two of the prestressed-con- 
crete planks had been put on upside 
down. In that position they were too 
weak to take the weight. 

These may sound like scare stories, 
but they’re not intended to scare. In- 
deed, for every earth-sheltered-house 
owner I know who’s had serious prob- 
lems, I’ve met dozens who are delight- 
ed with their houses—and amazed by 
their low fuel bills. 

But those stories are intended to il- 
lustrate that an earth-sheltered 
house demands special considerations 
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in design and special care in construc- 
tion. If you're thinking of going un- 
derground, your first step should be to 
learn all you can about it. Here are 
the fundamentals. The sources listed 
at the end will help you continue your 
education. 


The building site 


Successful earth-sheltered houses 
usually embody good passive solar de- 
sign. In a climate that needs heat in 
winter, the house should be designed 
to capture solar heat. The obvious 
way to do this is to orient most of the 
windows to the south, plus or minus 
10 to 15 degrees. North glass will be a 
serious energy drain in a cold (or even 
moderate) climate. 

When choosing a building site (or if 
you already have one), you should 
evaluate its solar potential. An archi- 
tect with some solar savvy can design 
around a less-than-ideal lot, but it 
will be more difficult. 

You'll also need to know about the 
soil and ground water at the building 
site. You learn this by hiring a soil 
engineer to do a thorough soil test. 
He'll extract one or more core sam- 
ples, then analyze them in the lab. 
The cost: $500 to $800. 

A soil test should tell you: 

Type of soil. Some types are better 
than others for building earth-shel- 
tered structures. A well-drained sand 
or gravel with a variety of particle 
sizes, well mixed, is ideal. Some clays 
expand and contract with changing 
moisture content. That can be a prob- 
lem, as the couple whose roof rose four 
inches discovered. A sandy loam is 
spongy and compresses easily. Rock 
outcroppings can make excavation 
very difficult. 

Percentage of swelling. If expansive 
clays are present, the structural engi- 


neer needs to know the amount of 
swelling so he can design for it. 

Soil bearing pressure. This tells 
how much weight the soil can safely 
support and measures its strength 
and compaction. It is essential in de- 
signing the footings. 

Lateral soil pressure. This is a hori- 
zontal force that pushes against 
walls. The deeper the structure, the 
greater the lateral pressure. 

Water table and perched tables. The 
water table (or aquifer) is the depth of 
the main ground water below the site. 
Perched water tables are pockets of 
water located (perched) above it. 
When earth-sheltered buildings have 
water problems, perched water tables 
are usually to blame. Perhaps the best 
rule of thumb about ground water is 
to never build in the water table. If it 
is high, build the house several feet 
above it and bring in earth to pile on 
the structure. 

Knowing about the soil and ground 
water of the building site will make 
the house design considerably easier 
and will probably save money in con- 
struction costs. It will greatly reduce 
the potential for structural settling 
and leakage. 


Climate 


One common misconception about 
underground construction is that soil 
is a good insulator. In truth, it is not. 
The R-value (resistance to heat flow) 
of relatively dry earth (less than 15 
percent moisture) ranges from R-1 to 
R-5 per foot. And it decreases rapidly 
as soil moisture increases. Extruded- 
polystyrene insulation board, by com- 
parison, rates an R-5 per inch. 

Then why bury your house? Be- 
cause the soil is a terrific moderator of 
temperature. It does not respond to di- 

Continued 
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Structural systems differ in strength. As- 
suming two feet of earth cover, here is a 
rough guide to economical maximum 
clear spans (between bearing members) 
of typical roof structures. Top left: pre- 
stressed-concrete roof planks (10 to 12 in. 
thick)—22 to 24 ft. Top right: poured-in- 
place reinforced-concrete roof (eight to 12 
in. thick)—24 to 26 ft. Above left: wood 
beams (4x12 laminated or 8x10 rough- 


urnal temperature variations and 
only gradually and moderately to sea- 
sonal changes. Result: Surrounding 
the house with soil is similar in effect 
to building it in a relatively benign 
climate. Furthermore, the soil's slow 
response to air-temperature changes 
causes a thermal lag: Though air tem- 
perature may be hottest in July or 
August, ground temperature proba- 
bly won't reach its peak until fall. 
And it will be at its coldest in early 
spring, not in midwinter. 

Another popular misconception is 
that the temperature underground is 
a constant 55 degrees F—year-round, 
at any depth, all over the world. 
Again, not true. 
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cut on four-ft. centers) with t&g decking 
(2x6's)—12 to 14 ft. Above right: steel- 
bar joists (12 to 18 in. deep on two-ft. cen- 
ters) and steel deck with concrete top- 
ping—16 to 18 ft. Not shown: post-ten- 
sioned concrete roof (eight to 10 in. 
thick)—30 ft. Wall structures shown can be 
used with different roofs; however, they 
must be engineered to handle roof load 
and lateral soil pressure. 


Ground temperature varies with 
depth and climate. In Minneapolis, 
you do find a constant temperature of 
55 degrees—but not until you dig 
down 25 feet. In Phoenix, you'll also 
find a constant temperature at about 
25 feet. But it's 75 degrees, not 55. 
And nobody builds a house that deep 
underground. Under two feet of earth 
cover (where a roof might be) the 
yearly temperature in Minneapolis 
ranges from about 20 degrees to 68 de- 
grees (not bad, when air temperature 
may range from —30 to 100 degrees). 
At six feet below the surface, the tem- 
perature swings from 36 to 60 de- 
grees. And the swing is from 41 to 54 
at 10 feet. 


In Phoenix at two feet under- 
ground, the yearly temperature 
ranges from 54 to 86 degrees. At six 
feet the range is about 60 to 80 de- 
grees, and at 10 feet it's 68 to 72. 

These two extremes in climate re- 
quire different earth-cover and insu- 
lating techniques. In Minnesota, the 
temperature of the surrounding earth 
most of the year is colder than the de- 
sired room temperature. Thus the 
house's roof and walls must be 
wrapped in insulation or the ground 
will relentlessly bleed heat from them. 

In Phoenix, where cooling is the pri- 
mary energy need, the ground tem- 
perature under two feet of earth cover 
is too warm much of the year to pull 
heat from the house. Insulation can be 
added to reduce summer heat gain 
from the soil, but a better solution is 
to increase the earth cover so that for 
most of the year the ground tempera- 
ture is lower than the desired room 
temperature. 

In a moderate climate, where 
ground temperature is close to the de- 
sired room temperature, insulation is 
often omitted from the lower walls. 


Structural systems 


Most earth-sheltered houses are 
made of various types of reinforced 
concrete, but some use treated wood 
and some use steel roof decks with 
concrete poured over them. Here are 
some points to ponder before you de- 
cide on a structural system: 

* How much earth cover is best for 
your climate? In a hot climate where 
several feet of earth cover is desirable, 
a wood-beam roof is probably not 
practical. Under two feet of earth cov- 
er, however, it can work well. 

Under heavy earth cover, arches 
and domes may be more efficient than 
flat roof systems because these shapes 
are inherently strong in compression 
and thus the shells can be thinner 
[PS, May '81]. These shapes can be- 
come prohibitively expensive, howev- 
er, if custom form work must be built. 
One contractor in Illinois spent more 
than $100,000 on form work for 
arched earth-sheltered houses. He 
plans, of course, to spread the cost 
over many houses. If ready-made 
forms are available, domes and arches 
can be cost-effective. 

@ What is the lateral pressure ex- 
erted on the walls by the earth? (Re- 
member, you learn this from the soil 
test.) Soils that swell significantly 
and push against the walls would 
probably rule out a wood structure. 
Even concrete block may not be prac- 
tical in some cases. 

® What is available locally (mate- 
rials and competent contractors to 
work with them), and what are the 


relative costs? Prestressed-concrete- 
plank manufacturers should be 70 
miles or less from your site to avoid 
high transportation costs. If you’re 
considering a wood structure, be sure 
what’s available is pressure treated 
with chromated copper arsenate 
(CCA) salts, not with creosote or pen- 
tachlorophenol. Look for a contractor 
who puts in All Weather Wood Foun- 
dation (AWWF) systems. 

® Will the structural system per- 
mit the floor plan you want or will 
bearing members interfere? The cap- 
tions on the preceding page give a 
rough guide to maximum economical 
spans under two feet of earth. 


Waterproofing 


Unfortunately, there is no "best" 
waterproofing system for all uses. 
Waterproofing is a fairly new science 
with little long-term proof (50+ 
years) of the products' reliability. 
Here are the types (and approximate 
applied costs) of waterproofing mate- 
rials that, in my experience, have 
proved to be most reliable: rubber- 
ized-bitumen roll goods (90¢-$1.10 
per sq. ft); butyl-rubber sheets 
($1.80—$2.60 per sq. ft.); ethylene pro- 
pylene diene monomer (EPDM) 
sheets ($1.80—$2.50 per sq. ft.); poly- 
mer-mixed bentonite clay products 
(85¢-$1.10 per sq. ft.). 

Bitumens, butyls, and EPDM's 
should be applied only in roll or sheet 
form. Bentonite systems work best 
when sprayed or troweled on. Results 
have not always been satisfactory 
when bentonite is put on in paper-en- 
cased panels, or when it's poured on 
dry, then soaked with water (that's 
what the couple did whose roof leaked 
in 28 places). 

You can find local manufacturers 
and distributors of waterproofing sys- 
tems in the Yellow Pages. You'll want 
to read all the companies' brochures. 
It may also be worthwhile to take 
your preliminary house plans to sev- 
eral firms. Even if they charge a con- 
sulting fee (about $30 an hour), it will 
probably be a good investment. 

When consulting a waterproofing 
firm, ask these questions: 

® Does the material conform with 
the structure of your house and antic- 
ipated structural movements? For ex- 
ample, liquid-applied elastomers rely 
on tight adherence to the substrate. 
Form-release oils, mineral precipi- 
tates on concrete, and other factors 
often prevent adherence, and, as the 
house settles, leaks develop. 

@ Is the waterproofing resistant to 
the chemical nature of your soil, its 
moisture content, and predicted hy- 
drostatic pressures? Bentonite clays 
are least effective in soils with a high 


salt content. An acidic soil plays hav- 
oc with modified bitumens. Indeed, 
highly acidic soils are pretty tough on 
anything. Probably the best to stand 
up against them are the synthetic- 
rubber sheets such as EPDM and bu- 
tyl. Some manufacturers, including 
all who make modified bitumens, 
won't recommend their products for 
use under standing water. That 
Should preclude their use on under- 
ground roofs unless the drainage is 
excellent or the climate very dry. 

* Will the material be effective in 
the thermal environment under- 
ground? Asphalt and pitch products 
crack and check in cold weather. On a 
conventional roof, they soften in the 
sun and the cracks "heal." Under- 
ground, it never gets warm enough. 

* Are the application require- 
ments compatible with your construc- 
tion schedule? Some require immedi- 
ate backfill; others require a 24- to 
72-hour cure time. 

@ What is the warranty? Find out 
who would pay how much for what if 
trouble should develop. For example, 
if there is a leak, who pays to dig away 
the earth to find it? Who pays to re- 
pair it? Who pays to have the earth 
cover replaced? Who pays for any 
damage the leakage may have 
caused? Generally, such water dam- 
age would not be covered by a home- 
owner's insurance policy. 

When selecting waterproofing, look 
beyond the cost. The cheapest product 
is not always the worst choice, nor is 
the most expensive always best. 

Finally, when selecting your con- 
tractor be sure he is certified by the 
particular product manufacturer to 
apply that product. 


Other considerations 


If your earth-sheltered house is to 
be made of concrete, the insulation 
should be on the outside (see painting) 
so that you preserve the mass of the 
concrete for thermal storage. Trouble 
is, that puts the insulation in contact 
with soil—and moisture. Consequent- 
ly, I recommend that only extruded- 
polystyrene board (such as Dow 
Chemical’s Styrofoam and U.S. Gyp- 
sum Co./Condec Corp.’s Foamular) be 
used. Other kinds of rigid insulation— 
expanded polystyrene and urethane- 
based boards—are often used under- 
ground, but they tend to absorb mois- 
ture, which reduces their R-value. 
I've dug up a number of houses and 
have always found these types wet 
and soggy. 

A properly built earth-sheltered 
house will have a very low air-infil- 
tration rate. That’s an advantage for 
your energy bills, but it could let hu- 
midity and even hazardous pollutants 


build up inside 1Р5, Oct ۰80۱ The 
house should be designed for natural 
ventilation when outside weather 
permits. Jt should also have a backup 
fan-driven system, engineered to pro- 
vide at least one-half air change per 
hour. I recommend that air-to-air 
heat exchangers be used with the fan 
system so heat isn’t lost along with 
the stale air. [PS will have a roundup 
of these in a future issue.] Bathrooms, 
range hoods, and other sources of 
fumes and odors should be exhausted 
outside. Each combustion appliance 
should have its own source of combus- 
tion air ducted from outside. 

Finally, you should understand 
that designing and engineering an 
earth-sheltered house is not a job for 
the weekend handyman. Even profes- 
sional engineers and architects may 
not have the necessary expertise to do 
the job properly. Before you hire a de- 
signer, find out what experience he’s 
had. The Underground Space Center 
at the University of Minnesota (ad- 
dress below) maintains a list of profes- 
sionals with expertise in earth-shel- 
tered design. The advice of such ex- 
perts is probably your best guarantee 
of a trouble-free house. 5] 


ADDITIONAL INFORMATION 


Following are some of the companies that offer plans 
orp., 


8283, Ann Arbor MI 48107; Earth Castle Homes, Box 
41702, Indianapolis IN 46241; Earth Shelter Corp. of 
America, Rte. 2, Box 978, Berlin WI 54923; Earth Sys- 
tems, Box 3533, Phoenix AZ 85069; Everstrong Inc., 
R.R. 3, Box 558, Highway 19 and 71 East, Redwood Falls. 
MN 56283; Simmons and Sun, Box 1497, High Ridge 
Shopping Center, High Ridge MO 63049; Solar Earth 
Energy, 2020 Brice Rd., Reynoldsburg OH 43068; Solar 
Efficient Earth Dwellings Design,1027 E. Winona Ave., 
Warsaw IN 46580; Terra-Dome Corp., Oak Hill Ciuster, 
#14, Independence MO 64057; U Bahn Earth Homes, 
4008 Braden, Granite City IL 62040. 

"Leisure-Home Plans" featured in recent issues of 
PS: "Underground Solar House," Dec. 78: "Earth-Shel 
tered Sod-Roofed Ноте," Sept. '80; "Earth-Sheltered 
Two-Story," June '81; "Earth-Sheltered Heat Trap,” 
Sept. '81; "Earth-Sheltered Atrium,” Sept, '82. 

The following resource centers offer information on 
earth-sheltered construction: The Underground Space 
Center, 221 Church St. S.E., Rm. #11, Mines and Metal- 
lurgy, University of Minnesota, Minneapolis MN 55455, 
(612) 376-1200; The Clearing House for Earth-Covered 
Buildings, Schoo! of Architecture and Environmental 
Design, University of Texas at Arlington, Arlington TX 
76019. (817) 273-3083; Walter T. Grondzik and Lester 
Boyer, School of Architecture, 103 Architecture Bldg., 
Oklahoma State University, Stillwater OK 74074, (405) 
624-6043; Nolan Aughenbaugh, Dept. of Mining, Petro- 
leum, and Geological Engineering, University of Mis- 
souri, Rolla MO 65401 

The following books, periodicals, and reports explain. 
earth-sheltered design: Earth-Sheltered Housing De- 
sign, Guidelines, Examples, and References (available 
trom the Underground Space Center, address above): 
The Builder's Manual for Earth-Sheltered Construction, 
by Charles A. Lane and Brent Anderson, Concrete Con- 
struction Publications, Worid of Concrete Center, Addi- 
son IL 60101; The Underground House Book, by Stu 
Campbell, Garden Way Publishing Co., Charlotte VT 
05445; "Proceedings of the Earth-Sheitered Building 
Design Innovations Conference,” School of Architec- 
ture, Oklahoma State University (address above), April 
1980; "Proceedings: Alternatives in Energy Conserva- 
tion: The Use of Earth-Covered Buildings,” University 
of Texas at Arlington (address above); Earth-Covered 
Buildings and Settlements, edited by Frank Moreland, 
Vol. ۱۱ CONF-7805138-P2, July 1979, National Technical 
Information Service, U.S. Dept. of Commerce, 5285 Port 
Royal Rd., Springfield VA 22161; Earth-Shelter Living 
(bimonthly magazine), WEBCO Publishing, 479 Fort Rd., 
St. Раш MN 55102. 

The following PS articles have dealt with earth-shel- 
tered housing: "Underground Living,” June '74; "Un- 
Apr. 77; "Solar Goes Under- 
"Under-hil Village," Feb. ‘81; 
Cylinders . . .", May '81; “Year- 
Aug. '81. 


round Energy Miser, 
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How 10 install a flight of 


floating stairs 


Suspend your steps 
from above and 
try walking on air 


By DANIEL RUBY 
PHOTOS BY JEFF WEISSMAN 


Louise Rigg’s stairs are a flight of fan- 
cy. The dramatic steps, which hang 
from the soaring ceiling of Rigg's 
modern Berkeley, Calif., home, give 
one a sensation of floating, the interi- 
or designer says. “It’s an unattached 
feeling, not like climbing at all. But 
people who are nervous about heights 
must be careful.” 

The steps are not Rigg’s first float- 
ing staircase. Most of the 13 homes 
she has built and lived in over the 
years have included a variation on the 
theme, but this collaboration with ar- 
chitect Alex Achimore may be the 
most successful. The design is not just 
a thing of beauty; it also opens more 
usable floor space in the redwood-pan- 
eled living room—which Rigg uses to 
striking effect as the setting for her 
grand piano. 

The steps, laminated assemblies of 
two-inch-thick planks, are supported 
on both ends: They are tied into the 
adjacent wall with hidden steel-plate 
angle brackets, and they hang from 
the ceiling on threaded steel rods. 
Achimore said that the support rods 
could have been eliminated and the 
steps fully cantilevered, but a stron- 
ger wall would have been necessary. 
In fact, Rigg did just that with her 
previous stair design, but then the 
supports ran through the wall into an 
adjoining garage. In this case the wall 
faced an outdoor patio, so the struc- 
ture had to be entirely contained 
within the wall. Besides, the support 
rods serve a second purpose as hand 
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grips. Copper sleeves around them 
blend visually with the redwood 
theme. 

The wall is a double-stud frame 
with a 3x12 stringer running from 
the lower to the upper level. Support 
brackets fabricated from %-inch-thick 
steel plate are bolted through the 
stringer and into a groove notched in 
the stair treads. The stringer is sand- 
wiched by parallel 2x4's that hold the 
space needed for the brackets, and ad- 
ditional studs run to the ceiling and 
floor as backing for the panel treat- 
ment. 

The vertical supports are anchored 
with nuts and washers into a beefed- 
up roof beam. Since that beam had to 
be drilled and installed before the roof 
went on (long before the stairs were 
installed), it created some interesting 
problems for the builder. According to 
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Achimore, the contractor laid out the 
holes in the beam by placing the 
stairs on the floor and shining a verti- 
cal light from a homemade laser onto 
the overhead support. Then he drilled 
holes and secured the steel rods before 
proceeding with the roof. The rods 
dangled there for more than a month 
until finish work was begun and the 
stairs were hung. 

The entire house—inside and out— 
is covered with redwood, partly be- 
cause of its resistance to fire and ter- 
mites and its good acoustical proper- 
ties, but mainly because its warm tex- 
ture complements the owner's taste 
for unusual shapes and angles. The 
material is not strong enough to sup- 
port great weight, however, so both 
the stair treads and ceiling beam are 
made from Douglas fir, stained to 
match the vertical-grain paneling.llsl 
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Architect David Easton 
commercializes an age-old 
concept of home building 


By RICHARD DAY 


PHOTOS BY MAGNUS BERGLUND 
AND THE AUTHOR 


The staccato thump-thump-thumps 
reverberated inside the sturdy ply- 
wood form. Out of sight, at the other 
end of thick air hoses going over the 
form’s top, was George Clark. To one 
side, Bob Woodard manhandled a Ro- 
totiller, blending soil and cement. 
Astride a front-end loader, Ted Toren 
scooped a bucket of mixed earth and 
carted it to the form. He carefully 
dumped it inside, next to George. Bud 
Berglund and David Easton were set- 
ting up a second form adjacent to the 
first. 

I was watching an earth wall being 
built by Rammed Earth Works (REW) 
of Wilseyville, Califone of two 
rammed-earth contractors in the U.S. 
Practically everything they were 
demonstrating—in fact, most of the 
REW process—could be used to build a 
do-it-yourself rammed-earth house 
anywhere in the world. 

It didn’t take me long to appreciate 
that REW has taken a building meth- 
od as old as history and brought it into 
the 1980's in style. The techniques 
used by rammed-earth builders in the 
'40's were covered in my article, 
"Rammed Earth—the Free Material 
You Pound into Durable Shelters" 


Indigenous earth and stabilizing cement 
are mixed with a Rototiller. A plot 13 ft. in 


[PS, Dec. '81]. After reading it, David 
Easton contacted me, saying that if. 
POPULAR SCIENCE's interest went be- 
yond what appeared in the article, I 
should talk to him. Knowing that PS 
readers had shown an enormous in- 
terest in the topic, I eagerly set out for 
California's Sierra foothills, about 
100 miles east of San Francisco. 

Easton greeted me from the door- 
way of a rammed-earth house. His 
own rammed-earth house grew in a 
100-acre wooded community of widely 
separated single-story earth homes. 
Most of his employees own one. Each 
is designed to be thermally efficient, 
using passive solar energy for winter 
heating and a sod roof with a recircu- 
lating sprinkler system for summer 
evaporative cooling. None needs insu- 
lation, air conditioning, or central 
heating. Wood stoves—though seldom 
used—supply supplemental heat. The 
40-ton thermal mass of the thick 
rammed-earth walls soaks up heat 
during the mild winter days and kicks 
it back into the house on cold 
nights. 

Raw rammed earth is exposed on 
the inside and outside walls of Eas- 
ton's houses. Floor-to-ceiling and top- 
of-wall rough-sawn cedar 2x8's are 
all that trim the earth. I later learned 
that these boards cover an engineered 
reinforced-concrete post-and-beam 

Continued 


Rocks too large to leave in the rammed- 
earth mix were used later as doorway 
trim (top). Interior view (right) shows 
plank-and-beam ceiling and cedar trim. 


diameter, worked to a depth of nine in., 
makes 100 cu. ft. of mix. Seven sacks of 


cement are added, which brings the ce- 
ment content to about seven percent. 
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structure. The reinforced concrete 
guarantees that rammed-earth struc- 
tures meet California’s stringent 
Zone Three earthquake codes. 

“The post-and-beam system is re- 
dundant," says Easton, who'd rather 
build for lower cost without it. "But it 
lets us build instead of fighting with 
building inspectors." 

The system was designed by a con- 
sulting structural engineer Easton re- 
tains. With the widely understood re- 
inforced-concrete structure surround- 
ing every not-so-widely understood 
rammed-earth curtain-wall panel, 
Easton conforms to what the county 
requires while attaining the emotion- 
al and thermal benefits that Ae re- 
quires. 

REW's custom-designed rammed- 
earth houses sell at about the same 
prices conventional wood-framed ones 
in the area do, $60 to $80 a square 
foot. All feature exposed plank-and- 
beam ceilings, built-in storage (often 
hand-made by REW's George Clark), 
and pattern-stamped concrete floors 
that resemble Mexican tile. 

On a typical house project, REW 
scrapes the topsoil to one side, later to 
be used to make a sod roof. The next 
six inches of subsoil is then moved 
aside, making room for the founda- 
tion. The subsoil later becomes the 
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house walls—REW neither brings in 
soil nor hauls any away. 

REW’s foundations feature ledges 
at the top. The ledges create a level 
surface for the rammed-earth forms to 
rest on, and ensure that when the 
forms are put into place they’re truly 
horizontal, saving a lot of jockeying. 
The inner ledges serve as a screed line 
for the concrete floor and make a rest- 
ing spot for the vertical form-trim 
boards. 

The heart of the Rammed Earth 
Works’ system is its forms. They’re es- 
sentially super-sturdy plywood boxes 
made of 1%-inch 2-4-1 subfloor ply- 
wood faced with 14-inch tempered Ma- 
sonite. The Masonite makes for an ul- 
tra-smooth wall surface. A single set 
of form boards—Easton uses two sets 
to keep the job moving—is used to 
build a free-standing vertical wall 
panel. Each panel measures seven 
feet high to finish over the tops of win- 
dows and doorways (Easton calls this 
"building vertically"), and each sec- 
tion is six feet long. A six-inch gap is 
left between panels, to become the 
concrete posts later. 

The forms are easily set up. Seven 
2x10 trusses clamped horizontally 
across the outside of each form keep it 
from "pillowing" under heavy ram- 
ming pressure. A set of 14 Jorgenson 


Pony pipe clamps fitted onto %4-by-42- 
inch ungalvanized pipes does the 
clamping chores. They extend 
through holes bored in the ends of the 
form. Clamping gets away from hav- 
ing any through-wall form ties; thus 
there are no ties to remove and no 
holes in the wall. 

The form ends are simply vertical 
14-inch-wide lengths of 14-inch ply- 
wood (with attached 2x4 beveled key- 
boards) clamped between the side 
forms. These are backed against 
wooden wedges placed between them 
and the clamping pipes. The wedges 
make it easy to take down the forms: 
Tap the wedges out and the end forms 
become loose and easily removable. 

Easton feels that the use of power 
tamping makes marginal soil usable 
for rammed earth. The tamped top 
surface never gets hard—it's springy. 
A large contractor-type air compres- 
sor provides the tamping power. A 
backfill tamper with a four-inch 
round bun-shaped head does the hon- 
ors. It's 10 times faster than hand- 
tamping. 

Ramming of earth proceeds to the 
top of the form; the earth is left a bit 
low in the center to key the concrete 
bond beam. The edges are squared off 
with a flat shovel moved along the 
form tops. 

With a heads-up crew working, 
ramming for a small house (800 sq. 
ft.) takes one day. It takes two or 
three days to ram the walls for a large 
house. 


Poured posts and beam 


The spaces between wall sections 
are closed off with the combination 
form-trim boards of rough-sawn cedar 
2x8's. Each form-trim board bites an 
inch or so of rammed-earth wall and 
runs vertically from the foundation 
ledge to within an inch of the top of 
the wall. There it meets a matching 
horizontal 2x8 form-trim board for 
the bond beam at the top of the wall. 
The boards are clamped tightly to the 
wall with '4-inch threaded rods (the 
nuts are recessed) placed at intervals 
to prevent deformation when concrete 
is cast behind them. 

The six-by-14-inch concrete posts 
each contain four No. 4 (М inch) steel 
rebars. The seven-by-14-inch bond 
beam contains two rebars. Pumped 
concrete supplied from a ready-mix 
truck is used to cast the post-and- 
beam system. Workers are careful to 
keep from slopping any concrete over- 
board onto the form-trim boards; 
cleanup would take unnecessary ef- 
fort. REW's bond beam runs the pe- 
rimeter of the house and atop any 
rammed-earth partitions. Anchor 
bolts hold down the roof plate. 


Grating over cool-air sump is lifted by 
Easton. In winter, ductwork carries air 
to sunspace to be heated and circulated. 


Electrical conduits are pre-bent and 
installed in the columns before the 
concrete is poured. Later, an electri- 
cian runs nonmetallic electrical ca- 
bles out of sight atop the bond beam, 
fishing them down to the outlet boxes 
in the form-trim. No holes need be 


drilled in walls. Plumbing vent stacks } 


are similarly run in the columns. 

Practically everything REW does is 
adaptable to do-it-yourselfers. Of 
course, most DIY’ers would have to 
rent the air compressor, backfill 
tamper, and front-end loader. But 
Easton feels that the saving in labor 
is well worth the $1,000 or so for sev- 
eral days of equipment rental. 

All Rammed Earth Works’ houses 
maximize natural heating and cool- 
ing. Most have cool-air conduits run- 
ning below the floor with entry boxes 
on the north walls to let in night air. 
The open ceilings, which are typically 
plank-and-beam design, help circula- 
tion, too. Sunspaces on the south 
walls provide solar heating. All air 
flow takes place by convection; no 
blowers are needed. 

Easton shuns insulation. He consid- 
ers it unnecessary. “Every interface 
that you put on a building can cause 
problems,” he claims. Admittedly, 
winters where he lives are not very 
cold. Asked if he'd use insulation 
when building in an icy climate, he 
replies, "Only as a last resort." 

Easton looks at rammed earth as 
the key to solving the world's housing 
problems: "There is harmony in natu- 
ral materials. And by living with 
these natural materials, we can bring 
harmony back into our lives." ui 
FOR MORE INFORMATION 


David Easton's new manual, The Rammed Earth Ex- 

perience, further explains his methods and is available 

for $11.50 (ppd.) from Rammed Earth Works, Blue 

Mountain Rd., Wilseyville CA 95257. It is invaluable to 

anyone who is considering building а rammed-earth 
ouse. 


Rammed-earth building 
comes to the conference table 


POPULAR SCIENCE recently asked Rich- 
ard Day to travel to Tucson, Ariz., to 
report on new developments coming 
out of the recent Second Regional Con- 
ference of Earthen Building Materials. 
Conference cosponsors were the Uni- 
versity of Arizona’s Environmental 
Research Lab, Div. of Continuing Ed- 
ucation; the Arizona Solar Energy 
Commission; and the Tucson-Pima 
Metropolitan Energy Commission. 
The Conference was co-chaired by 
Helen Kessler, Univ. of Arizona, and 
Janet Schnorr, Northern Arizona 
Univ., Flagstaff. Here’s Rich’s report: 


As the conference began, I found my- 
self among a group of 175 architects, 
engineers, professional builders, and 
students attending the two days of 
sessions. The conference included top- 
ics such as soil testing, structural con- 
sideration, code requirements, and 
building techniques. A tour of south- 
ern Arizona rammed-earth houses 
and a hands-on demonstration of 
earth-wall building accounted for one 
day’s sessions. 

One of the speakers, Pliny Fisk of 
the Center for Maximum Potential 
Building Systems, Austin, Tex., 
showed how his organization had 
been experimenting successfully with 
bamboo for earth reinforcement. 

Fisk told the group that his center 
has found construction uses for cali- 
che, a common type of soil (largely 
calcium carbonate). Caliche performs 
very well when mixed with sand plus 
a small amount of portland cement— 
one percent. 

Fisk also showed how adobe-block 
makers were developing shaped ado- 
be blocks that would interlock. These 
could be laid up without mortar, thus 
saving on skilled labor. 

New earth-wall building materials 
being considered by Fisk’s group are 
sulfur, fly ash, and pozzuolana. Sul- 
fur, for example, could be melted Бу" 
a home-built weed burner’s flame 
played onto the rotating drum of a 
concrete mixer. Poured into molds, 
the molten sulfur would solidify into 
blocks with an astounding 30,000-psi 
compressive strength. (By compari- 
son, quality concrete's compressive 
strength is about 4,000 psi.) 

In its molten state, sulfur bonds 
tightly to some adobe blocks, such as 


caliche. Consequently, caliche blocks 
could be glued tightly together simply 
by touching their sulfur coating with 
a hot iron before laying them. 

Many speakers cited the fact that 
earth homes remain comfortable 
year-round without much addition of 
heating or cooling energy from non- 
renewable sources. 

One speaker offered the opinion 
that earth walls in areas with less 
than 15 inches annual rainfall could 
be built without any stabilizing addi- 
tive. In wetter areas, the earth would 
need mixing with portland cement, 
lime, or asphalt. 

One two-part presentation covered 
soils and soil analysis. Prof. Wayne 
Dunlap of Texas A&M University (co- 
author of the excellent Handbook of 
Building Homes of Earth) called for 
engineering evaluation of soils for 
earth-wall building. He said that 
standard tests devised long ago for 
earth-construction purposes (such as 
road building) were the best ones to 
use and described such basic tests as 
sieve analysis, plasticity index, and 
uncontained compressive strength. 

Dunlap also described the Portland 
Cement Assn.’s do-it-yourself pick 
and click tests to determine the suit- 
ability of a soil for making soil-ce- 
ment [PS, Sept. '73]. Both begin with 
specimens mixed at various cement 
contents. Each mixture is tamped into 
a No. 2% can at optimum moisture 
content. After a few days the molds 
are torn away and the samples kept 
moist for another day. Then they are 
soaked in water for three hours. 

In the pick test, a sharp ice pick is 
lightly jabbed into each specimen. 
Those hard enough to resist pick pen- 
etration of more than 4 to М inch are 
given the click test, done by lightly 
clicking pairs of samples together re- 
peatedly. The force is increased each 
time. Good samples give a "ringing," 
or solid, sound; failures may break. 
Further testing is done after addition- 
al aging. A proper cement content for 
a soil can be based on the tests. 

Cathy Schrader of Rockwell Inter- 
national's ETEC, Energy Systems 
Group, told me she is following earth- 
building techniques. The possibilities 
for mechanization by such a well fi- 
nanced, high-technology group are in- 
triguing.—Richard Day 
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THE THINKING MAN'S 
GUIDE TO 
CAR MAINTENANCE 


By BOB CERULLO 


Throttle-body 
fuel injection 


It meters fuel exactly, is 
easy to work on, and has 
won Detroit's confidence 


If you think fuel injection is some- 
thing you'll find only in expensive im- 
ported cars and some high-price do- 
mestics, think again. Throttle-body 
fuel injection (TBFI) has come to mid- 
size, mid-price cars and is making its 
presence felt in a big way. 

TBFI is a single-point-injection sys- 
tem that injects fuel into a throttle 
body, which looks like the lower half 
of a carburetor. In September, PS cov- 
ered feedback carburetors, essentially 
conventional carburetor systems that 
are electronically controlled to pro- 
vide near-optimal fuel mixtures based 
on engine-performance data that are 
fed back to an on-board microcomput- 
er. But TBFI is more efficient than 
even feedback carbs because it can 
meter fuel more precisely than any 
carburetor. It’s also less complicated— 
and less expensive—than multi-port 
fuel injection, which injects fuel into 
each cylinder. 

In general, TBFI will give you bet- 
ter performance than a carburetor 
with fewer carburetor-related prob- 
lems, such as flooding and vapor lock. 
And when it comes to trouble-shoot- 
ing a problem, you will find that TBFI 
is easier to work on than both carbs 
and multi-point fuel injectors. One 
note of warning: Before you work on 
TBFI or any computer-controlled sys- 
tem, be sure you consult the factory 
service manual for your car. In this 
space, I can only give you a general 
description of the systems and some 
basic pointers for working on them; a 
service manual is essential when you 
go poking around complex circuits. 
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Throttle-body injection got its start 
in 1980, when Cadillac and Lincoln 
each introduced TBFI systems. Both 
used dual electronic fuel injectors on 
the throttle body. In 1981 Chrysler 
put TBFI in the new Imperial coupe; 
it has recently announced it will ex- 
pand the use of fuel injection in mid- 
1983. But the big step came in 1982. 
Pontiac replaced the conventional 
carburetor on its 2.5- and 1.8-liter 
four-cylinder OHC engines with a sin- 
gle-injector TBFI system, and thus 
became the first high-volume car 
maker to put a single-injector system 
on a small, popular engine. 

I wondered why GM would make 
this costly, daring innovation at a 
time when car sales and profits are at 
their lowest levels in recent memory. 
Says Pontiac’s chief engineer, Robert 
L. Dorn, “It gives much-improved 
drivability and is more responsive, es- 
pecially during cold-start and warm- 
up. The system is more consistent 
throughout the wide range of operat- 
ing conditions, and it offers outstand- 
ing fuel economy.” 

The exciting aspect of this type of 
system, whether it has single or dual 
injectors, is the incredible degree of 
control it exercises over the air-fuel 
ratio. This control is due in large part 
to the use of its on-board microcom- 
puter, which compares engine-sensor 
signals with preprogrammed values 
for various engine conditions and 
transmits a pattern of electrical 
pulses to the fuel injector 80 times a 
second. The goal is to produce the air- 
fuel mixture (14.7:1) that will give the 
best fuel economy. Fortunately, this 
ratio also allows the catalytic convert- 
er to work most efficiently. 

This precise control operates only 
in the so-called “closed-loop” mode. In 
this mode, the injectors, microcom- 


puter, and various engine sensors in- 
teract to adjust the air-fuel ratio in di- 
rect relationship to the percentage of 
oxygen measured by a sensor in the 
exhaust. Too much oxygen, and the 
system enriches the mixture; too lit- 
tle, and the mix is leaned out. 

Although the closed-loop mode is 
ideal for efficiency, the demands of 
good drivability—how well the car 
starts, accelerates, and stops—require 
that the system be capable of instant- 
ly switching from closed-loop to open- 
loop operation. The system therefore 
operates in open loop during start-up 
and momentarily during acceleration 
and deceleration. (All conventional 
carburetors work in open loop—that 
is, independently of exhaust emis- 
sions. Feedback carburetors were the 
first step toward using all-electronic, 
closed-loop control; TBFI is a giant 
step toward this goal.) 

The priming charge of fuel for start- 
up in a conventional carburetor comes 
from the accelerating pump as the 
driver presses the gas pedal. TBFI 
works differently; Pontiac's is a good 
example. When the ignition is turned 
on, the computer starts running a pro- 
gram that first turns on the fuel- 
pump relay. The relay then supplies 
current to the fuel pump, which 
brings the fuel pressure up to 10 psi. 
The computer allows the fuel pump to 
keep pumping for only two seconds 
without a signal from the distributor 
informing it that the engine is revolv- 
ing. If the signal is not received with- 
in that time, current to the fuel pump 
is interrupted and will not be restored 
until a signal from the distributor, 
known as the distributor pulse refer- 
ence, is received. 

Between the time that the ignition 
is turned on and the engine starts re- 
volving, priming pulses are delivered 
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The microprocessor is the command center of the TBFI system 
(Chrysler's is shown above), controlling fuel-delivery functions 
based on input from various engine sensors. When the car is 
turned on, fuel is circulated by an electric fuel pump mounted 
in the gas tank. Under pressure, the fuel moves into the injector 
located above the throttle body, which is basically just the lower 
half of a carburetor. The injector sprays fuel directly into the 
throttle bore. The Pontiac system, for example, delivers one 
pulse of fuel for each cylinder firing; the pulses can last any- 


where from 1.5 to six milliseconds. The computer reviews sig- 
nals from the sensors 80 times a second to maintain precise 
control over the air-fuel ratio and duration of each pulse. During 
the closed-loop mode, the oxygen sensor acts as the “nose” of 
the system. It measures the percentage of oxygen in the exhaust 
gas, generates a voltage signal proportional to that percentage, 
and sends the signal to the computer. Other sensors, such as 
those measuring coolant temperature, manifold pressure, and 
throttle position, work in both open- and closed-loop modes. 


to the fuel injector. The microcomput- 
er measures the signal delivered by 
the coolant-temperature sensor, then 
determines how long to prime the in- 
jectors. The pulse width—the actual 
time the injector is open and deliver- 
ing a spray of fuel—is, at this point, 
five milliseconds; what the computer 
adjusts is the period of time in which 
the priming pulses will be delivered. 
Оп а cold day, the pulses will continue 
for a longer period of time than on a 
hot one because a smaller percentage 
of the cold gasoline delivered will va- 
porize enough for combustion. 

Once the actual cranking begins, 
the computer delivers fuel-injector 
pulses that are synchronized with 
electronic signals from the distributor 
(the distributor pulse reference). The 
crank air-fuel ratio may range from 
1.5:1 when the temperatures are very 
low to 14.7:1 when temperatures are 


high. The ratio is controlled by adjust- 
ments in the pulse width. 

With conventional and feedback 
carburetors, you can easily flood the 
engine with too rich a fuel mix. There 
is no accelerating pump in the TBFI 
system, so the likelihood of such flood- 
ing is diminished. If flooding does oc- 
cur, however, the system has been so 
designed that the throttle-position 
sensor signals the microcomputer 
when you press the gas pedal to the 
floor. The computer then quickly 
brings the air-fuel ratio to about 20:1. 
When the engine starts and you relax 
your pressure on the gas pedal, the 
air-fuel ratio is returned to normal. 

During rapid acceleration, mani- 
fold absolute pressure (MAP) in- 
creases and fuel condenses on the 
manifold walls. Result: a lean air-fuel 
mix. When this occurs, the MAP and 
throttle-position sensors alert the mi- 


crocomputer, which then enriches the 
air-fuel ratio. During deceleration the 
computer notes signals from the same 
sensors and leans out the mixture. 

One of the more useful aspects of 
having an on-board microcomputer is 
the ability to go through a thorough 
step-by-step trouble-shooting se- 
quence easily. The GM and Ford sys- 
tems are self-diagnostic and provide 
you with codes that signal component 
malfunctions, just as those compa- 
nies’ feedback-carb systems do. 

In the 1980 Cadillac, for example, 
the appearance of the amber CHECK 
ENGINE light indicates that the com- 
puter has detected a system malfunc- 
tion. If the light comes on, you simul- 
taneously press the ОЕР and WARMER 
buttons on the air-conditioner control 
panel while the ignition is on. The 
digital display (which normally dis- 

Continued 
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Two types of TBFI 
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Injecting fuel into the throttle body is done by a solenoid- 
controlled injector (GM and Ford, above left) or a spray 
bar (Chrysler). Dual-injector assembly shown is for large- 
displacement engines. Chrysler's system uses two fuel 


plays the air-conditioner temperature 
settings) shows “..” then “88.” This in- 
dicates that the self-check system is 
working. Any problem will be indi- 
cated by a trouble code, which can be 
deciphered using the service manual: 
A code 14, for example, would indicate 
a shorted coolant-sensor circuit. The 
shop manual contains diagnostic 
charts for you to follow once you as- 
certain the trouble code or codes. 

Pontiac's trouble-code system is 
similar, but triggering it is more in- 
volved. Once you are alerted to a prob- 
lem by the CHECK ENGINE light, you 
must locate the diagnostic test termi- 
nal, which is under the dash, and at- 
tach a short jumper wire. With the 
wire connected, ignition on, and the 
engine not running, you sit back and 
count the flashes of the CHECK ENGINE 
light. Two flashes, a pause, then two 
more flashes, for instance, indicate 
trouble code 22. A look at the service 
manual will tell you 22 means there's 
a problem in the throttle-position- 
sensor circuit. 

The Ford system's self-checking ca- 
pability is easily read using a costly 
($1,500) tester. However, you can 
make use of the system without the 
tester by attaching a hand vacuum. 
pump and gauge to the barometric- 
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sensor-vent outlet and watching for 
pulses. The pulses reveal two-digit 
trouble codes, which are explained in 
the shop manual. 

Chrysler's system doesn't have a 
self-diagnostic capability. But it can 
be tested by using regular tuneup 
tools and following the step-by-step 
testing sequence detailed in the shop 
manual. 

Investigating a hesitation, stum- 
bling, or no-start condition is easy 
with TBFI because the injector sprays 
an umbrella-shape shot of fuel that is 
clearly visible; with a conventional 
carburetor you have to look carefully 
to see if fuel is squirting into the ven- 
turi. If, for instance, you see the spray 
at the injector tip yet the car won't 
start, you can be pretty sure you have 
an ignition or mechanical problem 
rather than a fuel problem. If a 
solenoid injector doesn't spray fuel, 
connect a test lamp to its wires to de- 
termine whether an electrical signal 
is reaching the injector. If the lamp 
lights, current is reaching the injec- 
tor. That means there is a fuel-deliv- 
ery problem—perhaps a bad fuel 
pump, clogged fuel filter, or bad injec- 
tor. If the lamp doesn’t light, you 
know the problem is electrical. 

From the repair standpoint, TBFI is 
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pumps, an in-tank and a vane pump. The vane pump and 
accumulator control pressure for a solid spray of fuel from the 
bar. Solenoid system controls fuel pressure with a regulator; 
flow is adjusted with a pintle valve in nozzle tip. 


a less complicated assembly than a 
conventional carburetor. Pontiac’s 
2.5-liter engine used the Varajet car- 
buretor prior to the changeover to 
TBFI. There were complex external 
linkages and seven different internal 
fuel-delivery systems, along with ex- 
ternal plumbing, vacuum hoses, and 
an air pump driven by a belt off the 
crankshaft pulley. TBFI eliminated 
all this hardware and the often-trou- 
blesome automatic choke, as well. 

For those who would worry about 
the vulnerability of the sophisticated 
microcomputer and its circuits, there 
is what GM calls a “fail soft,” or back- 
up, series of circuits designed into the 
computer. If a critical component 
fails, these circuits allow the engine 
to continue to run well enough to per- 
mit the driver to make it home. Ford 
calls its version “limited operational 
strategy”; Chrysler calls its similar 
system the “limp-in” mode. 

The use of TBFI first in the expen- 
sive luxury cars and now in high-vol- 
ume production cars indicates the 
kind of confidence car makers have in 
the system. The improvement the sys- 
tem makes in performance and the 
ease with which trouble-shooting and 
service can be done seem to justify 
that confidence. 


Turn a closet door into 
usable storage and the 
closet into a hidden vault 


By LOUIS HOCHMAN 


Valuables left in the house should 
have a hiding place that no burglar, 
unless he’s unusually imaginative, 
would look into first. Such a place is 
this closet-turned-secret-vault. 

The bookcase is fastened securely to 
the closet door and swings open with 
the door. It's built of 7'4-by-%-inch 
knotty pine to fit a door measuring 
23% by 80 inches. Dimensions shown 
can be altered to accommodate any 
size door, and the bookshelves can be 
spaced to suit individual needs. The 
back of the bookcase is cut from a pan- 
el of ¥4-inch plywood through which a 
hole is cut to allow the closet’s door- 
knob to protrude. Make sure that the 
spacing of the shelves does not inter- 
fere with the position of the knob. 

To simplify mounting the bookcase 
and ensure its neat marriage with the 
door and wall, remove the closet’s 
framing strips and fill in the exposed 
raw edges with plaster to create a 
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smooth surface along the wall to the 
edge of the door. This brings the closet 
door flush with the wall surface and 
permits the bookcase to overlap the 
sides and top of the door frame. The 
degree of overlap is not crucial, just as 
long as the bookcase extends suffi- 
ciently beyond the doorknob latch to 
allow it to function in a normal man- 
ner. 

When mounting the bookcase, set it 
flush against the door hinges and al- 
low sufficient clearance at the bottom 
for it to swing open without dragging 
on the floor. Wood screws fasten it to 
the door. 

For more security add a locking 
dead bolt to the closet door, or at least 
replace the existing knob with one 
that locks. 

To conceal the knob where it pro- 
trudes into the bookcase, use a few 
short books that fit the shallow area. 
If you don’t have suitable books, try 
cutting a few unwanted books down to 
size. 

The unit can be finished in any de- 
sired color, but I find that painting it 
the same color as the wall makes it 
look more like a permanently built-in 
unit rather than a free-standing book- 
case. us 


A hidden closet is revealed when book- 
case swings open. With door trim re- 
moved, unit swings flush to the wall. 
Shelves provide structural support. You 
may have to replace the door hinges with 
heavier ones, or at least be sure present 
hinges are secured well enough to sup- 
port the additional load. Doorknob and 
lock must clear the shelves for access. 
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Heat 


pump 


you put through the wall 


Through-the-wall heat pump, viewed 
from the outside, fits between two studs— 


with no need for a ground pad. 


Heat-pump sleeve (shown with security 
panel) goes in 29-by-45-inch opening in 
the wall. Grille snaps into place later. 
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Interior view of Carrier's Breakthrough 
heat pump shows it between wall units. 
Thermostat is mounted on indoor cover. 


Space-saving heat pump 
saves energy and frees 
living area in the house 


By CHARLES A. MILLER 


Planning a vacation home and won- 
dering how best to heat and cool it? Or 
just adding to your present home and 
not wanting to tax the present space- 
conditioning system? A heat pump 
could be the answer. A new system 
from Carrier, called the Break- 
through, is a through-the-wall unit 
that mounts in a sleeve, an installa- 
доп you can do yourself. 

You simply install the sleeve in the 
wall, finish the rest of the construc- 
tion, and slide in the Breakthrough. It 
needs no other space. You can buy the 
sleeve separately, too, so you needn’t 
invest in the heat pump until you're 
ready to slip it in. 

After you’ve determined where you 
want the unit, check to be sure that 
clearances to air inlets are adequate 
for an unobstructed air flow and that 
the outdoor air discharge is 15 feet 
from other buildings or shrubs. Plan 
the runs for the ductwork, conden- 
sate, and electrical lines before start- 
ing the installation. 

Frame a wall opening 29 by 45 
inches, provide holes for electrical 
connections and drain piping, and in- 
sert the sleeve, which is fastened with 
lag screws 

Air distribution is handled by stan- 
dard six-inch flexible round ducts or a 


AW / 


Electrical power and condensate drain 
connections are made directly to the 
sleeve. Ductwork attaches to top panel. 


Heat pump slips in after finish work on 
the house is completed. One option is a 
slide-in electronic air cleaner. 


rectangular plenum for sheet-metal 
ducts. Either way, the ductwork con- 
nects to the sleeve through a duct-con- 
nection panel. If round ducts are used, 
they slip over the four outlets on the 
panel. The plenum screws into metal 
tabs. 

Hook the condensate-drain connec- 
tor tosthe building's waste system, 
then wire the electrical terminal, 
which automatically connects to the 
Breakthrough upon installation. The 
thermostat can be mounted on the in- 
door cover when it’s installed or con- 
nected remotely, with the control 
wires running through the wall. 

With the sleeve, drain, and wiring 
in place, work can continue on the 
rest of the structure, including dry 
wall, insulation, painting, etc. A secu- 
rity panel in the sleeve keeps out 
weather and intruders until the heat 
pump itself is installed. 

Once the finish work on the struc- 
ture is completed, you’re ready to slip 
the heat pump into place. You remove 
the security panel and install the out- 
side grille, then slide in the heat 
pump. As you do, the electrical con- 
nections come together—the ductwork 
and drain are already in place. All 
that remains is to mount and connect 
the thermostat. 

The Carrier Breakthrough (model 
50QT) features an automatic defrost 
system and comes in five cooling ca- 
pacities ranging from 12,000 to 
30,000 Btu/h. All the coils are alumi- 
num. Backup heat, for extremely cold 
weather, comes from supplementary 
electric heating coils. 


—— 


Last step is installing the indoor cover. 
The cover can be painted or wallpapered 
to match room decor. 


How 10 fine-tune 
the draft on your 


wood burner 


Draft is a critical factor in the opera- 
tion of combustion-type heating 
equipment. When a fire is lit in a fur- 
nace or stove, smoke and hot flue gas- 
es rise up the chimney while room air 
is sucked in to replace them. This suc- 
tion, the difference in pressure be- 
tween the flue gases and room air, is 
the draft. It’s measured in inches or 
millimeters of water with an instru- 
ment called a manometer. 

Both outdoor temperature and wind 
affect draft. The owner’s manuals for 
all furnaces and most stoves give the 
correct chimney draft for each appli- 
ance, or you can obtain it from a deal- 
er or service technician. As a guide, in 
mild weather most furnaces operate 
well with a draft (in inches of water) 
from 0.04 to 0.05, wood stoves from 


0.03 to 0.06, and coal stoves from 0.04 
to 0.08. Colder weather calls for high- 
er numbers. Consistently higher or 
lower figures may indicate problems. 

Too much draft increases fuel con- 
sumption. On furnaces, this can be 
corrected by adjusting the barometric 
draft control and air shutter on the 
burner, and on wood and coal stoves 
by adjusting the air-intake controls 
and damper. 

The handiest way to measure draft 
is with a kit like the one shown. Mod- 
el 4-1 (without the thermometer) sells 
for $22.95; Model 4-2 (with thermom- 
eter) is $32.95. The kits are available 
from heating suppliers or from Con- 
dar, Box 6, Hiram, Ohio 44234. I 
found installation quick and easy 
(bottom photo).—Evan Powell 


DOWNDRAFT 
سم‎ 


Condar draft kit (above) includes a draft 
gauge, mounting brackets, cleaning 
brush, and enough fluid for several heat- 
ing seasons. Magnetic surface thermom- 
eter is optional. At left, mounting bracket 
installs on stack two feet or more above 
firebox; the faceplate connects to a stain- 
less-steel sensing tube with special rub- 
ber coupling and inserts into a ۰ 
drilled opening in the stack. 
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Winterize 
your spa 


For smooth soaking next 
spring, clean and detoxify 
before the snow comes 


By SUSAN RENNER-SMITH 


Ah-h-h. To sink into the swirling, 
soothing waters of your outdoor spa 
and soak away the cares of the day. 
Lovely. At least, it was lovely all last 
spring, summer, even into early fall. 
But the spa is less inviting during a 
November drizzle. 

Face it. If you live in the Snow Belt, 
it’s time to ready your spa for winter: 
Protecting your equipment now will 
save you headaches next spring. 

Both in-ground spas and above- 
ground hot tubs should be left full 
over the winter, even if they won’t be 
used, say experts at Georgia-Pacific’s 
chemicals division. Before covering 
up your spa for the season, there are 
three major tasks to do: Clean thor- 


oughly, drain lines, and add chemi- 
cals. 

First, clean and vacuum the spa 
thoroughly. Empty debris from the 
strainer baskets near the heater's pi- 
lot light. Then backwash the filter un- 
til the waste water runs clear and 
water level is lowered to expose all re- 
turn lines. If you have a built-in skim- 
mer or debris trap, close the valve on 
the skimmer line before the water 
reaches the bottom of the skimmer 
opening. 

Using a tank vacuum cleaner or air 
compressor, blow water out of all sup- 
ply and return lines. If there is a 
chance that any water may remain in 
the lines, add antifreeze. 

Use rubber plugs to close off return 
vacuum and skimmer lines. Next, 
drain water from the heater filter and 
pump, and turn off the spa’s electric 
supply. Use your garden hose to refill 
the spa to about two inches from the 
top. 


Though no one will use the spa for 
several months, you still must check 
pH levels. Why bother? If the pH is 
too high, it de^ctivates the chlorine, 
letting algae and scale grow un- 
checked—making for a nasty cleaning 
job next spring. If pH level falls too 
low, acids in the water may corrode 
metal plumbing. Test to make sure 
the pH falls within the 7.2 to 7.8 
range. If not, add the appropriate acid 
or alkaline preparations designed to 
chemically balance pool waters. 

Next, super-chlorinate the water to 
destroy any buildup of contaminants. 
Either add extra chlorine (Georgia- 
Pacific recommends a quart of chlo- 
rine per 5,000 gallons of water) or use 
one of the specially formulated pool 
"shock treatments." 

Finally, disconnect, clean, and store 
any built-in chemical treatment 
equipment. Be extra sure to store 
water-treatment chemicals safely—in 
the original containers with tight 
lids. Best storage is high up (where 
children and pets can't reach) in a 
cool, dry place. 

A solid vinyl or mesh cover de- 
signed to withstand temperature ex- 
tremes will keep the spa clean during 
the winter, reducing springtime 
chores. The cover should be at least 
five feet longer and wider than the 
spa to protect coping and support the 
snow load. 

If you use a solid cover, you may 
have to pump off water that accumu- 
lates on the surface. But a large rub- 
ber or plastic float inserted beneath 
the cover should prevent water from 
pooling and reduce any stress caused 
by freezing. 


Raking in debris with a leaf skimmer (above) is the first of the 
end-of-season spa-cleanup jobs. Another is removing leaves 
and dirt from the pump basket and hosing it clean. Pool heater 
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should always be checked for debris and dead insects. Use a 
multi-function pH kit to test water (right). This Georgia-Pacific kit 
also tests chlorine levels and chlorine-stabilizing chemicals. 


Starting here: 


SPECIAL SECTION 


The boom is on in 
new 
personal 


computers 


Models for all (clockwise from bottom): HP is portable; Astrocade plays games; Zenith Z100 displays graphics; Altos is multi-user. 


They're smarter. They're 
cheaper. And now there 


are a lot more choices 


By WILLIAM J. HAWKINS 


They're everywhere. Little ones that 
you take with you, medium ones for 
your home, and bigger ones for use in 
your office—the boom is on in personal 
computers. 

Less than a year ago, the number of 
personal computers was respectable, 


but far from overwhelming. But now, 
in increasing numbers, there are new 
models from established makers and 
brand-new machines from companies 
just entering the field. 
What happened? 
Continued 
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TAKE STOCK IN YOUR FUTURE. 


With an ATARI* Home C puter, your life begins moving briskly toward tomorrow. 

you begin doing things in new way: 

Take ATARTI' Investment Analysis 
takes care of all the numbers. From the 
your portfolio to the options on your Options. 

The ATARI Stock Charting* program gives you 
another way to look at your finances. With colorful 
graphs and every decimal point in place. 

There are hundreds of ways an 
Computer can open your eyes and your mind, easily 
and inexpensively. Because owning one isn't like 
having just another possession. It's di 
abilities you didn't know you possessed. 


ATARI HOME COMPUTERS 


We've brought the computer age home? 


New personal computers 


[Continued] 


The kindling for all this seems to 
have come from two areas: the success 
of video games and the introduction of 
the IBM personal computer. The 
games emphasized a market for low- 
cost home computers. And IBM’s en- 
try was a two-edged sword: Estab- 
lished makers had to come up with 
newer models to compete; office-ma- 
chine makers had to come up with 
computers to stay in business. 

Result: Both ends of the business 
are booming. Home computers are be- 
ginning to appear for less than $200. 
And a huge variety of small business 
systems—far too many to show here— 
are now available with state-of-the- 
art enhancements for $2,000 and up. 

There's no better way to learn about 
computers than to actually use one. 
For that, without putting a major 
dent in your budget, the new inexpen- 
sive home computers are fine. They 
come with only a keyboard—you con- 
nect them to your TV set to view the 
results of your work and to save or re- 
trieve programs and data. Their most 
important feature: They are pro- 
grammed in BASIC. 


Hewlett Packard software can be used on 
this HP-86, or you can flip to CP/M with an 


The BASIC programming language 
has become standard in all comput- 
ers. Learn it on a small home ma- 
chine, and you're ready (when your 
wallet is) to tackle the larger ones. 
The lowest-priced unit ($100) is the 
Timex Sinclair 1000 [PS, Aug.]. But 
its version of BASIC language is as 
powerful as many Гуе used on larger 
business systems. 

Add a bit more to the price, and you 
get a bit more in features. The Com- 
modore MAX machine, for instance, 
contains color graphics and a pro- 
grammable sound generator. You can 
teach the computer to draw color pic- 
tures—charts and graphs—and round 
out your program with sound effects 
or music. 

But since you can't "work" forever, 
these computers also play video 
games. The Astrocade ($299 list—look 
for discounts), for instance, has four 
games built in; others are available 
with pop-in cartridges. (This comput- 
er may look familiar—it's a remake of 
the discontinued Bally video game in- 
troduced several years ago.) 

The idea, of course, is to sway you 


from buying "just" a video game since 
you also get a computer. That's a hard 
idea to beat, especially if you have 
children who can't afford to be com- 
puter illiterates in their future. 

But for real work—business appli- 
cations-the under-$200 home com- 
puter simply won't do. Its limited 
memory, slow cassette-recorder sys- 
tem, and poor resolution on your TV 
screen make it impractical for han- 
dling and displaying large amounts of 
data. For that, you'll need one of the 
new, small personal computers. 

Until recently, new personal com- 
puters designed for small-business 
applications were much the same— 
scores of eight-bit computers with 
64K (kilobytes, or thousand bytes) of 
internal memory and disc storage. 
Most used the CP/M operating sys- 
tem. (CP/M is a program written by 
Digital Research that makes comput- 
ers compatible with some 2,000 off- 
the-shelf business programs.) 

But now an entirely new genera- 
tion of machines—super-efficient, su- 
per-sophisticated, and super-fast—is 

Continued 


optional add-on board. Basic keyboard 
computer is $1,795; a complete package 


with disc drive, monitor, and draft-quality 
printer is approximately $3,900. 
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New personal computers 


[Continued] 


available from established makers 
such as Zenith, DEC, Radio Shack, 
Altos, Cromemco, Commodore, and 
Hewlett Packard. (HP also introduced 
a new hand-held computer that can 
work on its own or run a full-size busi- 
ness system.) And a battery of such 
prestigious makers as Sony, Olivetti, 
and Victor has also entered the field. 

The speed of a computer is largely 
determined by the microprocessor it 
uses. Many machines use newer 
eight-bit processors, which run two or 
more times faster than earlier de- 


signs. And some machines go a step 
further—to 16-bit: microprocesors, 
handling 16 bits of information at a 
time instead of eight. Those high 
rates of speed don't mean much to pro- 
grams that take seconds or minutes to 
run, but for special applications the 
difference in speed can be dramatic. 
Many of these new machines, for 
example, can create color graphics— 
included or available as an option. 
Normally, detailed (high-resolution) 
drawings take time to create on the 
screen. Each colored point must be 


Cromemco system ($2,875) comes com- 
plete with letter-quality printer (12.5 char- 
acters per second), floppy-disc drive, vid- 


eo display, and keyboard computer con- 
taining 64K (kilobytes) of memory. Pro- 
grams run under the CP/M system. 


Sony SMC-70 keyboard-computer 
($1,475) contains 64K of program memo- 
ry and additional memory to hold BASIC, 
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a system control program, and graphics. 
Options: key pad, printer, video display 
(all shown), and 3.5-in. mini-disc system. 


separately computed and plotted. 
(Some graphi& programs I've run on 
my older personal computer take up 
to an hour to complete one drawing.) 
With these machines, however, the 
speed of the new processors is visibly 
different: Separate drawings can be 
created so fast that multiple displays 
give the effect of animation. 

There's another important benefit 
from the 16-bit processor: control over 
large amounts of internal memory 
(RAM). The eight-bit processors are 

Continued 


Basic Olivetti M20 computer is a 16-bit 
machine with 128K of memory and a sin- 
gle floppy-disc drive. A second floppy unit 
or an 11-megabyte hard-disc drive may 
be added. A CP/M option, for running 
eight-bit programs, is also available. Ba- 
sic price: $2,965. 


Commodore BX256 ($1,695) uses an 
eight-bit 6509 microprocessor for running 
the company's own BASIC and business 
software. A CP/M option is available. Dual 


drives and 128K memory are included. 


INGO SECONDS, 
TURN YOUR FAVORITE SLIDES INTO 


Now you can make 
professional quality color 
prints from your slides, 
instantly. Without messy 
chemicals, bulky equipment, or a 
week of waiting. Now, when friends or 
relatives ask for a copy of a much 
admired slide, you can make it right 
before their eyes. 

You probably agree 
35mm color slide film is an 
ideal format. It's cheaper to 
buy and process, it makes 
great wall-sized slide 
shows, and the slides store 
easily And there are no 
negatives to lose. The 
drawback has always been 
the time consumed in get- 
ting prints made—it takes 
a week, it's inconvenient, 
and costs a dollar per print 
or more. 


Vivitar's invention. 

But now Vivitar* has developed an 
inexpensive, easy-to-use Instant Slide 
Printer" that you can use at home. 
There's no skill required. Just insert 
your slide, push a button, and sixty 
Seconds later you have a magnificent 
color print It's that simple. 

at's more amazing is the quality 

of reproduction. Just like other instant 
printers which sell for $300 or more, 
the far-less-expensive Vivitar makes 
prints that are as good or 
better than the local 


Make. 


Polaroid film back accepts 
new Polacolor ER 669 and 


Polarold 665 black 
film that produces both prints 
опа negatives. 


35mm slide slot is wide 
‘enough for two sandwiched 
slides, or 2 2" color filters for 
creative special effects. 


Set your exposures automat- 
ically, or use manual settings 
to correct under or over 
‘exposures. 


Illuminated slide preview 
allows adjustable horizontal 
cropping to Improve picture 
composition. 


LED light verifies accurate 
exposure. Built-in electronic 
fimer beeps at 35 seconds for 
black and white, 60 seconds 
for color. 


large, vivid color prints 
from slides like this їп just 60 
seconds. 


FABULOUS PRINTS. 


photo finisher. The quality is superb. The 
Colors are rich and pure. And because 

it uses the new style Polaroid* 669 film, 
the prints are just like ordinary printing 
paper (and don't need any coating). 

At the heart of this so- 
phisticated printer is a preci- 
Sion enlarging lens from the 
same engineers who created 
the highly respected Vivitar 
Zoom camera lenses. Ex- 
posure is automatically set, or 
can be manually adjusted to 
improve a slide that's too 
dark or too light. The printer 
is 10" high, 6" wide, 4" deep, 
and is beautifully designed in 
black high-impact plastic 
with blue trim. It weighs only 
3 pounds. One year limited warranty 

Color prints measure 3% x 44", 
with an image size of 2% x 34". The 
color Polaroid film is priced from $7.50 
to $8.50 for a pack of 8 prints, depend- 
ing upon store ducum. Now you 
can shoot color slide film for its eco- 


nomical costs and advantages. Then 
make selected color prints for as low as 
934 each, saving hundreds of dollars. As 
a system, it's far less expensive than 


using color print film— 
and has all the flexibili 
that slides give. Plus, 
your Vivitar printer and 
film can be tax-deductible if you use 
Slides or prints in your professional 
occupation. 

Experiment on us. 

By ordering now, you'll receive a 
free roll of Polaroid film, good for eight 
beautiful prints. You'll even receive a 
free set of four Duracell*"C" batteries. 
So you can make eight prints of your 
own, on us. Be as critical as you wish of 
the result. You must be satisfied. If not, 
simply return the Vivitar slide printer 
within 30 days, for a prompt, courteous 
refund. And keep the eight prints for 
your trouble. 

This product amazes everyone that 
Sees it, and is a fantastic gift for the 
holiday season. However, it is in short 
supply. To make sure of getting one for 
yourself, take a moment and call our 
toll-free number for your own home 
trial. Then prepare to enjoy an incredi- 
ble advance in photography. 


ORDER TOLL FREE. 
۳۳۳ ۳۵ ш1 иш ий ши эй ши ши тш ий шш шв 


8 For fastest delivery, credit card 

g holders may call toll free. Order 
product #V V860 for the Vivitar. 
Or send a check for $149 plus 4.50 
delivery. CA residents add 6% 
sales tax. 


800 344-4444 


In Alaska and Hawaii 800 227-3826 


THE SHARPER IMAGE 


406 Jackson Street, Dept. 5 
San Francisco, CA 94111 


he Sharper Image 


Call toll free for our catalog of innovative products. 


New personal computers 
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limited to just 64K of internal stor- 
age; the 16-bit versions can directly 
control hundreds of thousands. 

The amount of memory actually in- 
cluded in the machine, however, will 
vary depending on the one you buy 
and the price you pay. In fact, many 
makers are beginning to tout memory 
size the way hi-fi makers once boasted 
of amplifier wattage. (Most machines 
come with at least 96K.) 

The additional memory simply 
holds more of your working data: 
longer programs in BASIC, more 
numbers in a spread-sheet program 
(for accounting), or an entire novel— 
instead of just a chapter—written in 
one sitting. 

To keep up with this additional 
storage, the new computers have yet 
more technological surprises: Disc 
drives, the high-speed data savers, 
are using extremely high densities to 
save more data than ever on a floppy 
diskette. A 5'%-inch disc routinely 
holds up to 320,000 pieces of data for 
use later—the same-size diskette orig- 
inally held only about 75,000. 

For every greater permanent stor- 
age capacity, many makers have an 
eight-inch-disc-drive option. The new- 
est offering is called the Winchester 
hard-disc drive [PS, Oct.]. The disc 
can't be removed from the drive as a 
floppy can—but there's no need to; it 
can hold millions of pieces of data. 

The Altos computer, for example, 
includes a built-in five million-byte 
Winchester drive. It also has a 5⁄4- 
inch high-density floppy-disc drive for 
removing and exchanging data. The 
Altos uses an eight-bit processor, but 
it surpasses the others in another 
area: It's designed for multi-user op- 
eration. Up to three terminals can be 
connected for independent operation. 
Add the price of the computer ($5,990) 
to the cost of three terminals ($600 
each), and three people have the use 
of a hard-disc machine for only about 
$2,600 each. 

Although the new computer hard- 
ware is important, it's just a pile of 
useless integrated circuits without 
software—the programming it needs. 

While there are lots of eight-bit 
CP/M programs available, not much 
16-bit software has been written yet. 
Among the things you can get: BA- 
SIC, a word processor, a spread-sheet 
program, and a few utility programs 
to maintain or demonstrate the capa- 
bilities of the system. 

For that reason, many 16-bit ma- 
chines have dual modes: Pop in a pro- 
gram written for an eight-bit CP/M 
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system, and the computer uses it by 
automatically switching to eight-bit 
operation. (It contains a second, eight- 
bit microprocessor for this purpose.) 
Zenith does this on its standard Z100 
model, which can also run many pro- 
grams written for the IBM personal 
computer. The Sony machine does the 
same thing another way: It comes as 
an eight-bit machine, but you can con- 
vert it to 16-bit with an add-on. 

This clever switching from one mi- 
croprocessor to another simply guar- 


antees you'll have lots of programs to 
use right now: from text editors to 
data sorters, from graphics creation to 
record keeping. 

But traditionally, software has 
lagged behind hardware develop- 
ments. And since the software is real- 
ly the "brain" behind the computer, 
we could be seeing only a small frac- 
tion of the enormous capability pro- 
vided by these new machines. The 
computer boom is on—but it has only 
just begun. 


Zenith Z200 computer is modular. Top 
section, containing disc drives and sepa- 
rate video monitor shown in the color 


lead photo, can be replaced with this 
green-phosphor CRT display and built-in 
disc drives. Price will be about $5,000. 


Commodore MAX is designed for home 
use: Connected to your TV, it plays pre- 
programmed games and allows you to 


create your own programs with its built-in 
BASIC language. Joy sticks, paddles, and 
light pen are available. About $200. 


Start Computing With an Affordable 
Radio Shack TRS-80° Model III 


The Complete Personal Computer That’s Hard to Outgrow 


The versatile and powerful TRS-80 Model III is ideal for 
beginning enthusiasts because it has big computer fea- 
tures at a remarkably affordable price—and it grows with 
you as your needs and expertise increase. 


No Experience Necessary. You don't have to be a com- 
puter expert— just add an optional recorder and use our 
ready-to-run cassette software for everything from excit- 
ing games to word processing to statistical analysis. Our 
entertaining, step-by-step manual is included and makes 
BASIC programming easy to learn. 


The Extras Are “Built-In?” The attractive one piece cab- 
inet contains a 12" high-resolution monitor, which dis- 
plays 64 upper and lower case characters, a 65-key 
typewriter keyboard with datapad, and parallel printer 
interface. 


That's Not All. You get 16K internal memory, Model III 
BASIC language, 500 and 1500 baud cassette opera- 
tion, repeating keys, special graphics characters, pro- 
gram editor and real-time clock. 


Expand Your Horizons. You can add up to 32K more 
internal memory, and one or two internal double-density 
disk drives with 184K each, plus up to two more exter- 
nally. Add a printer or plotter for hardcopy or an RS-232C 
serial board and modem for communications. 


A TRS-80 To Meet Every Need. If you're ready now, 
complete Model III disk systems start as low as $1849. 
It's Available Now. See the 16K Model III at a Radio 
Shack Computer Center, store or participating dealer. 
Stop by today and pick up your free copy of our new 
1983 TRS-80 Computer Catalog — or use the coupon. 


The biggest name іп little ۳ 
A DIVISION OF TANDY CORPORATION 


Send me your free TRS-80 Computer Catalog today! 


Mail To: Radio Shack, Dept. 83-A-251 
300 One Tandy Center, Fort Worth, Texas 7610272 


Retail prices may vary at individual stores and dealers. 
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НОМЕ 
ELECTRONICS 


The challenge of 
tomorrow's formats: 
buyer's guide їо 


the new VCR’s 


Should you buy now— 
or wait for the 
next-generation machines? 


By JOHN FREE 
PHOTO BY GREG SHARKO 


Remember 78-rpm records? Advances 
in audio technology have put them on 
the shelves of antique collectors. Now, 
improvements in magnetic-tape tech- 
nology may doom the familiar video- 
cassette-recorder (VCR) formats, too. 

Today's VHS and Beta cassettes, 
using half-inch-wide tape coated with 
metal-oxide particles, are about the 
size of a paperback book. Even so, 
they may not be small enough. Look 
at this year's crop of new home models 
and the latest ultra-compact porta- 
bles (photo, facing page), and you can 
appreciate how much VCR makers 
have shrunk their units. On the way, 
too, are even smaller portable VCR- 
camera combinations. 

And still it's not enough. A limit on 
miniaturization is set by the size of 
standard VHS and Beta cassettes. As 
aresult, new technology—plus modifi- 
cations of existing video hardware—is 
being introduced in the battle of the 
shrinking VCR. 

The big news here is the VHS-C— 
with the “C” standing for compact. It’s 
JVC's designation for a variation of 
standard VHS tape: a cigarette-pack- 
size cassette that fits into a really 
small portable deck (facing page). A 
20-minute VHS-C cassette snaps into 
an adapter that looks like a regular 
VHS cassette. You can pop the adapt- 
er-tape combination into any VHS 
deck for playback. 

And here are two other new devel- 
opments: 
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CVC—Compact Video Cassettes‏ و 
and VCR's. Developed and marketed‏ 
by several Japanese firms, these are‏ 
based on quarter-inch-wide iron oxide‏ 
tape. Technicolor has been selling‏ 
CVC-format decks here, European‏ 
firms are introducing small CVC‏ 
decks, and film-camera companies of-‏ 
fer portable CVC machines with sepa-‏ 
rate color cameras. And soon one‏ 
manufacturer will offer a CVC deck‏ 
and camera in a self-contained pack-‏ 
age (see box).‏ 

* Quarter-inch metal tape. So far, 
there are no cassettes or decks on the 
market with this format. Unlike con- 
ventional metal-oxide formats, tape 
made with suspended pure-metal par- 
ticles, or with a film of evaporated 
metal, can be packaged in smaller 
cassettes and still provide long play- 
ing times. Pure-metal tape has mag- 
netic properties that permit greater 
recording densities. Manufacturers 
will use metal tape—although not 
necessarily at quarter-inch widths— 
for coming all-in-one VCR-camera 
combinations. But the advanced tech- 
nology going into these portables may 
well nudge VHS and Beta gear off 
shelves. More on that later. 


What's compact? 


The newest VHS and Beta decks 
point to a clear trend in slim, light- 
weight hardware. JVC's HR-C3U por- 
table deck (color photo), using the new 
miniaturized VHS-C cassette, might 
be the most innovative VCR entry in 
the leading tape formats this year. At 
this writing, however, not all VHS 
firms appear to be interested in mar- 
keting a similar deck. 

At one time the new mini-cassette 
(VHS-C) format was intended for 
owners of table-top VHS decks. A low 
price, say $500, would make portables 


attractive. But what about buyers 
without a VHS machine at home? Add 
an RF circuit so a portable such as the 
HR-C3U feeds its pictures directly 
into any TV, and you'll have a much 
bigger potential market. JVC has 
done just that. But this feature and 
other extras have bumped the price 
up to about $660. 

That price will get you the lightest 
deck around. The 7'%-by-three-by- 
eight-inch JVC portable is about 60 
percent smaller than previous bat- 
tery-powered JVC models, The Japa- 
nese firm touts the high picture qual- 
ity of VHS. 

But, as Reggie Jackson buffs can 
tell you, Matsushita’s Panasonic has 
come out with a standard VHS porta- 
ble that’s not all that much bigger 
than JVC’s compact. Panasonic’s PV- 
5110 portable, which Reggie bounces 
like a baseball, measures 3% by 9% 
by 9% inches and weighs in at about 
8.4 pounds with battery. And, of 
course, it'll put eight hours on a single 
new long-play VHS cassette—provid- 
ing you feed it enough battery packs. 
Panasonic suggests a retail price of 
$995, and offers it with two types of 
tuner-timers for $1,195 and $1,350. 

RCA's Hitachi-built VGP170 porta- 
ble (photo) weighs 11 pounds with 
battery, and can record eight hours on 
a VHS tape, too. The VGP170's sug- 
gested price of $1,500 includes the 
matching tuner-timer for home use. 

Sony's SL-2000 battery-powered 
deck weighs about 12 pounds with 
battery, twice as heavy as JVC's new 

Continued 


VHS-C portable machine from JVC 
(shown actual size, front), the HR-C3U 
weighs 4.4 Ibs., needs a special cassette. 
High-end ($1,500) decks in background: 
Sony's 3%-in.-high SL-2500, and RCA 
VGP170 portable with tuner-timer (top). 


Quarter-inch-wide CVC tape (top) works 
with combination camera-VCR below and 
other CVC VCR's. Below it is the new 20- 
minute VHS-C cassette, the Beta, and a 
standard VHS. The VHS-C fits in an adapt- 
er the size of a VHS cassette. 


portable. The $1,150 Sony machine is 
3% by 8% by 11% inches; a TT-2000 
tuner-timer lists at $350. 

But for its high-end table model, 
Sony has designed a sleek, 17-inch- 
wide machine that can blend in on a 
shelf with hi-fi components and its 
Profeel component-TV system. This 
deck, the SL-2500 (photo), has just 
about all the fancy features you'd ex- 
pect in a state-of-the-art Betamax; ev- 
erything, that is, but stereo. That may 
be because Sony is planning a new 
technique for recording and playback 
of stereo in future models. A prototype 
model shown secretly by Sony engi- 
neers this summer is said to achieve 
phenomenal high-fidelity stereo by 
combining audio with the video sig- 
nal—recording it with video heads. 

That bypasses the narrow audio 
track—split for stereo—that runs 
along the edge of VHS or Beta tapes. 
This narrow track, the separate audio 
head, and snail-pace tape speeds pro- 
vide barely adequate fidelity in this 
year’s expanded crop of stereo decks. 

Even the new lightweight porta- 
bles, combined with an awkward col- 
or-TV camera, shoulder strap, plus 
long, thick cables, can make on-the-go 
videotaping tiresome. But next-gen- 
eration VCR's, combined with TV 
cameras in one package, eliminate 
both weight and connecting cable 
problems. Using quarter-inch tape 


(half the width of VHS or Beta) with 
an ultra-thin coating of metal, these 
VCR-cameras have been demonstrat- 
ed by several firms ["For the '80's: 
Home Electronics," PS, Nov. '81]. 

With a 37/-by-2V;-by-V»-inch cas- 
sette of thin metal, Matsushita's ex- 
perimental VCR-camera, shown last 
year, can record for two hours. 

Major Japanese and European 
firms have been meeting for over a 
year in an attempt to set one standard 
for this micro-video format. They're 
hoping to avoid the incompatibility 
conflict between today's VHS, Beta, 
and CVC machines. 

The firms say that the new-breed 
metal-tape VCR-cameras are meant 
to supplement, not replace, VHS or 
Beta machines. But it's likely that the 
recording potential of metallic tape 
will quickly evolve into complete 
home videotaping systems—machines 
for taping off the air or cable TV. 

In coming months, you'll probably 
see other mini-decks similar to the 
CVC and VHS-C machines shown on 
these pages. Both Beta and VHS firms 
are said to be readying consumer 
VCR-camera combos that will use 
standard cassettes and will rest on 
your shoulder. But looming on the ho- 
rizon is a line of incompatible metal- 
tape VCR's. It's a good bet they'll 
eventually dominate the entire video- 
recording field. um 


Moviemag FX203 
will be the first com- 
bination camera- 
VCR on the consum- 
er market if its mak- 
er, Elbex Japan Ltd. 
(Tokyo), meets its 
schedule. The 5۷-۰ 
combo is slated to 
go on sale in Japan, 
for about $1,650, as 
early as January 
1983. Elbex America 
(Carson, Calif.) is ex- 
pected to offer the 
6.6-by-13.1-by- 
three-inch unit in the 
U.S. Moviemag uses 
the CVC (compact 
video cassette) tape 
format. CVC tapes 
are slightly larger 
than ordinary audio 
cassettes and have quarter-inch-wide 
tape. A battery charge puts a full 45- 
minute recording on one tape. The CVC 
tape-running path (drawing) is similar to 
that of a Beta machine in that it's wrapped 
around the two-head rotary drum. 
Among features are an electronic view- 
finder with a one-inch CRT for instant 
playback. The video camera has an f/1.2 


Moviemag: World's first consumer VCR-camera? 


lens with 6X zoom and an automatic iris. 

The VCR section has an electronic LCD 
tape counter. The recorder delivers color 
pictures with 220-line resolution and a 44- 
dB signal-to-noise ratio (luminance or 
brightness signal). What kind of picture 
quality does that translate into? Not bad at 
all. l've seen fairly good CVC pictures on a 
50-in. projection TV. 
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TIMEX 


This new computer from Timex rep- 
resents a major breakthrough: a 
real computer at an almost unreal 
price. What makes it possible are 
our advances in microchip technol- 
ogy and computer circuitry. And, as 
technology increases, price de- 
creases. It happened to the calcu- 
lator. It happened to the digital 
watch. Now Timex has made it hap- 
pen to the computer. 

The Timex Sinclair 1000 allows 
you to use your own TVas a display 
monitor, and your audio cassette 


*Suggested retail price 
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TIMEX INTRODUCES 
THE POWER OF THE COMPUTER 


Се PE EB ۲5 оп CE оо CE са са 


CS aN 
pm 


IU 


FOR JUST :99*5' 


recorder for storing programs. For 
$99.95* you get everything else 
you need, including our step-by- 
step learning guide that'll have you 
running programs within hours. And 
writing them within weeks. 
Pre-programmed cassettes for 
the Timex Sinclair 1000 are available 
on such subjects as education, fi- 
nance and entertainment. And for 
$49.95* you can add an additional 
16K RAM memory bank that will let 
you do further advanced programs. 
The power of the computer is 
within your reach today. Visit your 
local retailer or call our toll-free 
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number 1-800-248-4639 for 
the Timex computer 
dealer nearest you. 


[ TIMEX COMPUTERS 


THE POWER IS WITHIN YOUR REACH 


© Timex Computer Corporation. 1982 
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leaching 
microchips 
to draw: 


person 
computer 
graphics 


Realistic color and high resolution enhance mandrill image from 
Digital Graphics Systems' (Palo Alto, Calif.) S-100 graphics 
boards. Programs simplify "grabbing" a TV frame for storage. 
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Eye-catching patterns of rapidly changing color blocks ar 
duced by Apple BASIC program. Some software on the mar 
written in machine code, can produce graphics much faster 


Now it's easy to create animated 
3-D graphics—or turn numbers 
into colorful charts and graphs 


By JOHN FREE 


A string of letters from my Apple II computer glowed on 
the TV screen. This was a menu of options from a comput- 
er-graphics "painting" program. To create a high-resolu- 
tion color-TV picture, I needed something to draw with, so 
I tapped в (for brush) on the keyboard. 

The screen instantly went blank. The disc drive whirred 
briefly, loading another segment of Penguin Software's 
Special Effects program. Then, 96 "brushes" of different 
sizes and shapes—tiny dots, rectangles, circles, snowflake- 
like patterns—gradually filled the screen. 

Moving the handles on two computer-game paddles 
made different brushes blink. I pushed a paddle button to 
select one. Back at the menu, I selected р (for palette). The 
brushes vanished, replaced by a boxed array of 108 blend- 
ed colors. 

Now, using game paddles or my graphics tablet—a de- 
vice with an electronic drawing pen (see photo)—I was 
ready to pick a color and "paint" with light on a seven-foot 
projection-TV "canvas." 

That's just one example of a graphics program now 
available for home computers. Many others are also avail- 
able. There's some overlapping in applications, but gener- 
ally three categories are sold: 

Drawing and painting. These can be purely "artistic," as 
with the package above, or can include programs for ani- 
mation, 3-D graphics, or game development. 

Special graphics. Apple II computers use so-called shape 
tables to store encoded graphic symbols. Summoned from 
memory, like the brushes above, they can be displayed and 
manipulated easily with proper software. Other popular 
computers have similar graphics functions. 

Graph plotting. Feed data—anything from fluctuations 
in your stocks and bonds to automatic temperature read- 
ings—and these programs plot standard graphs, bar and 
pie diagrams, and more. 

These kinds of software, detailed later, greatly simplify 
teaching microchips how to draw. Programs you write or 
buy tell graphics circuits in computers precisely how to put 
pictures on a TV screen. But effective graphics software is 


Digitizer-tablet software—functioning as a computerized sketch 
pad here—is also written for architects and engineers who use 
personal computers professionally. Tablet is an Apple model. 


notoriously difficult to write. One solution: Use prepack- 
aged programs, often written by professionals, to really 
take advantage of your computer's graphics capabilities. 

As you'd expect, most of these packages are written for 
Apple, Atari, Radio Shack, and Commodore computers 
that have been on the market for several years. Newer 
personal computers, such as IBM and Sony models, offer 
superior built-in graphics hardware (more colors, higher 
potential resolution). But software that exploits this supe- 
riority is still skimpy. 

There's good and bad news about graphics software for 
established personal computers. Fortunately, graphics 
programs aren't expensive. Typically, prices are $20 to 
$60. The bad news is that programs seem to be marketed 
just like computer hardware—in bits and pieces. That is, a 
package you buy will include graphics functions you want, 
but other key functions require additional software. 

Here's an example: A section in the BASIC program- 
ming manual shipped with Apple computers details how to 
create shape tables. These are compressed digital codes 
representing any graphics shape you desire. By creating 
separate codes for birds (wings up, wings down), for exam- 
ple, you could write a program that alternately summons 
these shapes from RAM (random access memory). The 
birds would appear to fly about the TV screen—chirping if 
you add audio software, and, with a speech-input board, 
even flying where you tell them. 


Let your computer do the work 


The original procedure for creating shape tables is very 
tedious, however, so it's not surprising that programmers 
devised clever software that lets Apple computers perform 
the tedious work. Instead of writing elaborate shape-table 
charts on paper, then programming each shape element, 
it's now possible to draw shapes directly on a screen with 
game paddles, the keyboard, or a graphics tablet. 

There's a lot of shape-oriented software. Higher Graph- 
ics II, a $35 disc from Synergistic Software, for example, 

Continued 
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Pen plotters, such as this Hewlett-Packard model, cost less than 
some personal computers. Programs included with plotters en- 
able them to draw letters and use other graphics software. 
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not only includes shape-creation programs but over 100 
pre-encoded designs, as well: chess figures, spaceships, 
cars, buildings, mountains, and more. 

This package doesn’t have the elaborate color-shadings 
and brush selection of the $40 Special Effects described 
earlier. But then Special Effects doesn’t include do-it-your- 
self shape-creation programs, although Penguin Software 
markets other software that does. 

Selecting graphics software, then, requires finding out 
precisely what each package offers. Reviews in computer- 
hobbyist magazines, catalogs such as those listed at the 
end of this article, and knowledgeable computer-store 
dealers are all good information sources. 

As I discovered, it’s often useful to get software that you 
can copy for backup discs. Some programs are encoded to 
prevent unauthorized copying. Since Special Effects can be 
copied, it was relatively easy to modify the program to 
“look” for x-y graphics coordinates from my graphics tab- 
let instead of using game paddles. These coordinates from 
an input device tell the computer where your “brush” is 
positioned vertically (x) and horizontally (y). 

Now the Special Effects brush I’ve selected tracks the 
position of the tablet pen, darting about like a glowing 
firefly, but leaving no mark on the CRT. Pressing down on 
the pen activates a tiny switch that tells the program it’s 
time to paint. 

For this, memory chips in the Apple are activated and 
not instantly “erased”—as in the pen-up mode. The “brush 
strokes” that result in glowing phosphors aren't really in 
108 colors. Special Effects and many other graphics pro- 
grams use techniques that create pastel shades of an Ap- 
ple’s six primary high-resolution colors. 

Here’s what other Special Effects menu options do: 

© Tapping 2 or 4 magnifies the area around a stationary 
brush that number of times. Fine modifications made on 
the magnified screen appear when you return to the nor- 
mal screen by pushing N. 

® Pushing P on the keyboard saves your masterpiece on 
a disc in a special way. A packing software module is used 
to encode and compress the image, saving it on a disc in 
some 15 to 25 magnetic sectors instead of the usual 34. 

® Pushing т calls another tricks menu. Features of this 
module include "flipped" mirror views, 32 types of color 
changes, or shifts of rectangular segments. 


Adding a third dimension 


If you don’t have a little Picasso or Rembrandt in your 
blood, a third dimension—depth—adds excitement to com- 
puter-graphics creations. 

These 3-D graphics programs use complex mathemati- 
cal routines. Algorithms compute how 3-D-perspective ob- 
jects you create on the screen would change if you could 
"fly" in circles around them, or visually zoom in and 
out. 

Atari computer owners can buy an economical ($18) 3-D 
graphics package through the firm's program exchange. 
It's written in BASIC, and has features—with do-it-your- 
self optional hardware—for stereo viewing. (Glasses for 
viewing separate red-green images, or a stereoscope for 
viewing double images, can enhance the 3-D effect.) 

Asking the microprocessor in your computer to "think" 
in BASIC and draw pictures at the same time, though, 
really slows it down. Animated objects may be too slug- 
gish. Programs written largely in computer machine code 
are much faster, providing more-realistic 3-D views. 

SubLogic offers such 3-D programs for Apple and other 
computers. It markets packages you can use to write your 
own animated 3-D programs, plus an aircraft flight simu- 
lator for the Apple II. The A2-FS1 simulator, based on 
SubLogic’s 3-D algorithms, delivers excellent views of 
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landscapes—changing at three frames per second—from an 
instrumented cockpit. 

Using SubLogic's A2-3D1 package, I found that part of 
the trick for realistic 3-D animation is super-fast screen 
erasures. Instead of using the slower programming built 
into Apples for clearing the screen, a special routine does 
the job in 45 thousandths of a second. 

This erasing, which occurs between new frames of re- 
computed lines, takes place in a checkerboard pattern over 
the entire screen. I marveled at the speed of one demon- 
stration program: À series of pyramids appears small, sim- 
ulating distance, then becomes larger as it rapidly zooms 
toward you on the screen. SubLogic has supplemented its 
$60 A2-3D1 with newer packages. Although they're effec- 
tive graphically, they aren't easy to use. 

Architects wishing to create 3-D images of buildings and 
furniture-filled rooms may find the $60 Apple World from 
United Software of America easier for entering data. 

For 3-D-graphics enthusiasts familiar with program- 
ming in PASCAL, Apple Computer has Applegraphics. 
This PASCAL package—for Apples equipped to use the 
language—has the ability to mix text and graphics on the 
screen. This capability isn’t included with all 3-D soft- 
ware. 


Graph-plotting program 

Personal computers gobble up the data you tap into 
them. They thrive on it. And they'll spit out screens full of 
numbers in a blur. 

Graphics software that uses numerical data to create 
more meaningful bar charts, line graphs, pie graphs, or 
diagrams is abundant. For example, Graph It, for Atari 
models, produces bar charts and pie graphs. A bar chart 
can have up to 32 columns with three colors per bar, while 
your input data can cut a circle into 12 colorful pie-graph 
slices. 

After spending some time entering data, Graph It users 
will be disappointed to learn that the program doesn’t let 
you save the results. Solution: A new $13 disc from Atari’s 
program exchange lets you save Graph It plots for re-dis- 
play later. 

Two more-elaborate graph-plotting packages—for Ap- 
ples—are Software Publishing Corp.’s pfs Graph and Visi- 
Plot from VisiCorp. 

Both have the special advantage of being able to use 
data from VisiCalc, a very popular (non-graphics) program 
that permits mathematical operations between entire 
rows and columns of figures. Also, both accept data from 
data-base-management systems sold by both firms. Data- 
base systems, such as VisiCorp’s VisiFile, simplify storing, 
sorting, and retrieving information on discs. That means, 
then, that you can enter data just once in VisiCalc or a 
data-base system and either plot it or use the information 
in other ways. VisiPlot costs $180. 

Lower-cost RAM chips have already boosted the resolu- 
tion and color capabilities of newer personal computers. 
New graphics microcircuits ["Computer Graphics,” PS, 
June] will soon enhance displays further. But equally im- 
portant will be a new family of software that teaches these 
new microchips how to draw. 05 


FOR MORE INFORMATION ON SOFTWARE 
Addresses of firms mentioned: Apple Computer, Inc., 20525 Mariani Ave., Cupertino 
CA 95014: Atari Inc., 1265 Borregas Ave., Sunnyvale CA 94086; Commodore Business 
Machines, 487 Devon Park Rd., Wayne PA 19087; Penguin Software, 830 4th Ave., 
Geneva IL 60134; Radio Shack, 1800 One Tandy Center. Fort Worth TX 76102; Soft: 
ware ing Co. 2021 E. Landings Dr., Mountain View CA 94043; SubLogic 
Communi Corp., Box V, Savoy IL 61874; Synergistic Software, 5221-120th Ave. 
S.E., Bellevue WA 98006; United Software of America, 750 3rd Ave., New York NY 
10017; VisiCorp, 2895 Zanker Rd., San Jose CA 95134. 
Catalogs of Apple software {including graphics): The Book of Apple Computer Soft- 
ware 1982, The Book Co., 16720 Hawthorne Blvd., Lawndale CA 90260; Vanloves Ap- 
] Solum. Directory, Vital information Inc., 350 Union Station, Kansas City MO 


Rip-off 


illegitimate child 
adopted 


Now with Mura Red Set III 


or spin-off, you've never heard sound like you'll hear from the 


Mura Red Set III headphones you can get for only $5. But, there's a catch. 


It was spawned by Sony. And, it's an 
entirely new technology. No more 
cheap paper speakers and heavy mag- 
nets. Sound is reproduced with such 
clarity and power that it will send shiv- 
ers up and down your spine. 

Sony's MDR-3 headphones sell for up 
to $50 and they've been worth it. Last 
year DAK introduced our own unbrand- 
ed $5 version of the headphone that we 
felt was very close to Sony's, 

But, now we've gone strictly legit. 
The headphones we are giving you now, 
still for only $5, are the fabulous Mura 
Red Set ۱۱۱5, You'll find them in most 
quality HiFi shops around the country 
competing with Sony's. 

We've been selling them for $29. Why 
not check your local HiFi store's price. 

Then, we challenge you to compare 
the Mura Red Set Ills high quality 
sound to Sony's. But, there are two 
things you ought to know. 

Thing one. If you don't like the Mura 
headphones better than Sony's, not 
only can you return them and get your 
money back, but we'll also give you a 
free gift for your time and trouble. 

YOU'VE BEEN THERE BEFORE 

You may already be familiar with the 
sound produced by these headphones. If 
you've ever sat in the very front row 
during a symphony concert, or right in 
the middle of a live jazz band, you 
know the spine tingling thrill of the full 
rich sound that envelops you. 

If you sit even 10 rows back, you lose 
the feeling. You still listen to the music, 
but you can't touch or taste the sound. 

It's only when you sit right up front 
that the sound is alive with electricity. 
It's the same sound you get with Sony's 
MDR-3s and the Mura Red Set IIIs. 

ILLEGITIMATE CHILD 

Not recognized by law as a lawful offspring. 

The technology is new. Up until the 
Sony featherweight headphones were 
introduced, most headphones were sim- 
ply uncomfortable miniature speaker 
systems that you wore on your ears. 

The Sony breakthrough was made pos- 
sible by changing the cheap paper speak- 
er cones to mylar diaphragms, and by 
using the powerful rare earth magnet 


Samarium to move the diaphragms. 

The mylar diaphragms are much more 
accurate than paper and have a drastical- 
ly improved dynamic range. The result 
is a headphone that weighs less than 2 
ounces and yet produces 20—20,000hz 
sounds better than a theater sized loud 
speaker system. 

Sony fathered the technology for 
these headphones and obviously has no 
connection to DAK or Mura, but the 
technological heritage will become 
vividly apparent when you compare the 
sound of these marvelous headphones. 
ADOPTED—NOW OF ROYAL BLOOD 
Now instead of an unbranded offspring, 
you get a pure blooded thoroughbred. 

Mura's mylar diaphragms actually con- 
sist of a dome shaped inner tweeter 
plus a stiffened outer cone low fre- 
quency piston for awesome bass. 

Even Mura's cable is impressive. It's 
made of special anoxic copper wire to 
reduce high frequency signal attenu- 
ation. The first 4 feet are terminated in 
a mini plug to fit all pocket stereos. 


The extension cord lets you roam up to 12 ft. 


Plus, you get an 8 foot extension cable 
(a $4 value) that ends in a standard 1/4" 
phono plug to fit your home stereo. 

And Mura Red Set ۱۱۱ phones are 
backed by a full 2 year manufacturer's 
limited warranty for your protection. 

THE CATCH 

Thing two. We are losing our shirts on 
the Mura Red Set 1115, but we're looking 
for audiophiles who use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 


We challenge you to compare the fre- 
quency response, dynamic range and sig- 
nal to noise ratio of our new Gold Label 
MLX to Maxell UDXL or TDK SA. If 
they win, we'll not only give you back 
your money, we'll give you a free gift 
for your trouble. And, DAK's come 
with a deluxe hard plastic box, index in- 
sert card and a limited 1 year warranty. 

WHY, YOU MAY BE ASKING? 

You're very valuable to us in the form 
of future business. Over 160,000 custo- 
mers have responded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and that's a gamble worth taking. 

NOT A BAD CATCH 

DAK manufactures a cassette with no 
problems and great sound. We've been 
hot on the heels of the frequency res- 
ponses of Maxell and TDK. The tape we 
made last year had a great frequency 
response up to 14,000hz. 

Now our new Gold Label MLX is 
second to none. We have a frequency 
response to 19,500hz and we'll go head 
to head against any tape on the market. 

TRY NEW DAK MLX90 CASSETTES 

RISK FREE 

To get the Mura Red Set III stereo- 
phones for $5, try 10 MLX high energy 
cassettes. If you aren't 100% satisfied, 
return only 9 of the 10 cassettes and the 
headphones in their original boxes with- 
in 30 days for a refund. The 10th casset- 
te is yours as a gift for trying DAK. 

To order with your credit card, call 
the DAK toll free hotline or send your 
check for only $24.90 for the 10 90 
minute cassettes, plus $5 for the incom- 
parable Red Set Ills and $3 for postage 
and handling for each group. Order No. 
9422. CA res add 6% sales tax. 

Be prepared for a sonic explosion in 
sound when you try both the Mura Red 
Set 111$ and our new MLX90 cassettes. 


E DAK 


INDUSTRIES INCORPORATED 
If busy, after hours, on weekends or in CA 


TOLL-FREE 1-800-423-2636 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


YOU GET AN INCREDIBLE $53 BONUS 
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Extra Switch 


ee 


Mistake 


We've offered decks with a missing switch at a close-out price. Now here's an improved 
version of the same deck with an extra switch at the exact same close-out price. 


It's happened again. A year ago, Teac 
asked DAK to sell its non-metal CX210 
cassette decks because they didn't take 
metal tape. 

We sold them all, then we shipped more 
expensive decks and finally we had to re- 
turn orders. Well this looked so good to 
us that we went looking for other non 
metal decks to sell. 

We found the Hitachi non-metal D22S. 
But, when the shipments started arriving 
we found we were getting the new metal 
version the D22MKII. Well we rewrote 
our ad, and instead of calling it the Mis- 
sing Switch, we called it the Missing 
Switch Mistake because of the mistake by 
Hitachi. 

Well, no sooner did we really get going 
than we ran out of the deck and they 
started shipping us their D-E25 which 
was an absolutely super deck with soft 
touch controls and LED meters. 

LET'S MAKE A LONG STORY 
SHORT 


It's happened again. With absolutely no 
warning, Hitachi changed decks again. 
And worse they wanted more money. 
Well let's just say that the feathers flew. 

And instead of the Missing Switch Mis- 
take, you're getting the Extra Switch 
Mistake for the exact same price. And 
we've even improved the free bonuses 
that you're going to get as well. 

THE EXTRA SWITCH 

Meet the new D-E33 metal deck with 
power assisted soft touch controls, LED 7 
element fast scan digital peak recording 
VU meters and much more. 

Before | tell you about the extra switch, 
let's look at the recorder's features. 

Pamper yourself. Just a few years ago all 
cassette decks had piano-key type con- 
trols. They worked OK, but the jarring 
could cause head alignment problems. 

Now Hitachi super technology intro- 
duces power assisted feather touch con- 
trols that glide the tape transport through 
its paces at the slightest touch of a finger 
on a button. The new mechansim is fast, 
positive and precise. It gives you a feeling 
of sophistication that makes operation a 
pleasure. 

The sound is terrific. Just look at the 
history. The original D22S had a frequen- 
cy response for normal bias tapes from 30 
to 13,000hz. Now the incredible new 
D-E33 has a frequency response from 20 
to 15,000hz on normal bias tape and all 
the way to 17,000hz on metal. 


AND NOW FOR THE EXTRA SWITCH 

This incredible new deck not only has 
Dolby B, but it has an extra switch (and 
of course the circuitry) for Dolby C. 

Dolby C provides a whopping 20db of 
noise reduction and achieves superior 
linearity in the high-frequency range. 

Noise is suppressed to absolutely neg- 
ligible levels with subjective uniformity 
across the audible bandwith. And its 
greatly expanded dynamic range not only 
permits lower and more easily established 
recording levels, but now the limiting 
noise level is no longer that of the tape, 
but the source program material itself. 

The signal to noise ratio of this deck is 
minus 66db with Dolby B and look at 
this. It is minus 72db with Dolby C. Now 
finally cassettes can be better than -open 
reel tape. And more than any other thing, 
it's been the noise reduction that's made 
it possible. 

But there's a lot more to this deck than 
an extra switch. 

A PLEASURE TO USE 

As you touch the 'play' button, the 
deck glides into operation. Separate LED 
indicator lights show ‘play’ and ‘record’. 
You can tell at a glance, even from across 
the room, what mode your deck is in. 

When you are recording, you can use 
the record mute. It keeps the tape moving 
but stops the record function for clean 
professional start-ups and endings for 
your cassettes. It’s really an advanced 
‘pause’. Of course you have pause too. 

Record levels are a breeze. The big 7 
element twin LED VU meters allow you 
to set exact levels and really improve 
your recordings. 

Old style VU meters are subject to over- 
shoot and because they don't move at the 
speed of light, you tend to over-record 
because they tend to miss sharp peaks. 

No more, with this deck not only do 
you have super fast digital LED meters, 
but the Dolby C gives you extra dynamic 
room to play with. 

The tape head will provide years of re- 
cording pleasure. It is the latest SL per- 
maloy head, hard enough to withstand 
metal so you know it'll last a long time. 

For the best erasing, a new 3 gap high 
density ferrite erase head is employed. In 
this deck, the erase head is even of higher 
quality than most record/play heads in 
conventional decks. 

You'll be proud to display this beautiful 
deck and even prouder of the fine sounds. 


The electronic D-E33 stereo cassette 
deck is covered by the Hitachi standard 
one year limited warranty. 


YOURS FREE 
SUPER BONUSES FOR YOUR DECK 
When you buy the super new Extra 
Switch Mistake Hitachi D-E33 Electronic 
cassette deck, not at its retail price of 
$199, but for our low discount price of 
just $166.50, you'll also get $53.90 in 
free bonus gifts. Here's what you get 
1) 10 MLX 90 ute cassettes. Our 
very best high energy normal bias. 
Valued at $24.90 
2)Mura's incredible Red Set 111. We and 
lots of others have been selling it for 
$29, and it's really been worth it. 
Valued at $29.00 
THE TOTAL BONUS VALUE IS $53.90 


TRY A HITACHI D-E33 RISK FREE 

Try this fine cassette deck in your own 
system risk free. Use the 10 free MLX 90 
cassettes and listen to the vibrant sound 
of this recorder and your system through 
the incomparable Mura Red Set ۱۱۱ head- 
phones. If you're not 100% satisfied, sim- 
ply return the deck and bonuses in their 
original boxes within 30 days for a refund. 

To order your Hitachi D-E33 Electronic 
Stereo Cassette Deck complete with the 
$53.90 in bonuses risk free with your 
credit card, call toll free or send your 
check for just $166.50 ($6 P&H) Order 
Number 9486. 

Y ou may never use the metal switch and 
circuits on this deck, but wait till you 
hear what Dolby C can do for the sound 
of all your cassette recordings. 
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Counterfeit 
Sound 


Hardly larger than the cassettes it plays, DAK's new Micro-Entertainer produces ‘Counterfeit 


Sound’ so massive that it'll knock your socks off. 


It happens in the dead of night. And, 
it happens in smoke filled rooms. 

Imagine dozens of engineers. Each is 
pouring over the latest innovation from 
companies like Sony. Each is trying to 
capture the essence of the success that 
makes Sony a leader. 

Whether you call it spying, industrial 
espionage or counterfeiting, read on to 
see why it's really a neat deal for you. 

Frankly, the new DAK Mirco-Enter- 
tainer system pictured above is a rip-off 
of the Sony Walkman idea. 

While the two don't actually look alike 
we think you'd need an 'electronics ex- 
pert' to have any chance of determining 
the counterfeit from the original, by the 
sound quality alone. 

We think you'll find the main differ- 
ences are in what we've added; an FM 
stereo cassette, satellite speakers and 
some fancy electronic aids. And we have 
definitely not counterfeited the price. 

A FACE IN THE CROWD 

With personal stereos selling for as lit- 
tle as $29 it's just about impossible to 
tell the good from the bad without a 
road map. But, the first place to look is 
at the headphones. 

Samarium Cobalt headphones—As you 
put on the almost weightless 1% ounce 
headphones you'll be transported into a 
dramatic kaleidoscopic world of sound 
images you can almost taste and feel. 

With an incredible frequency response 
of 20-20,000hz and sound levels up to 
110db, you'll experience a mind blow- 
ing sound extravaganza. Samarium Co- 
balt headphones make it all possible and 
they'll easily surpass a $2—3000 stereo. 

The headphones are the most impor- 
tant part of a personal stereo. So, be 
sure to check that you're not getting 
alnico, ferrite or ceramic types. 

Speed stability—Most fine stereo equip- 
ment is designed to be lovingly placed 
on a shelf and never moved. Obviously, 
this isn‘t a practical way to listen when 
you're walking your dog, flying in a 
plane or jogging. 

No pocket stereo is perfect, but elec- 


tronic speed control can help. DAK's 
utilizes a sophisticated electronic vol- 
tage control circuit that can tolerate up 
to a 1596 voltage drop and still remain 
stable, unlike the cheap types of me- 
chanical-governor speed controls. 

The Micro-Entertainer weighs just 12% 
ounces and is 5-1/5" X 3-3/4" X 1-1/5". 
You can see just how small it really is in 
in the picture above compared with the 
cassettes it is sitting on, which aren't 
included by the way. It comes with a 
leatherette case that attaches to your 
belt, and an adjustable shoulder strap. 

MUSIC AT YOUR COMMAND 

You won't be roughing it when you 
leave home. You can play all your cas- 
settes since there is an equalization 
switch for Metal or standard cassettes, 

The sound is incredibly crisp and clean 
with a wide frequency response. It's op- 
erated by 3AA batteries (not included). 

You'll have lock-in fast forward and 
rewind buttons, plus cue and review. 

You can listen to the outside world by 
pushing the Mute FM/Tape switch with- 
out taking off the Samarium Cobalt 
headphones. There are dual volume con- 
trols and a very sophisticated, totally 
electronic, auto-stop sensing circuit. 

So, when you choose a personal stereo 
look for all we've described above. Plus, 
be sure you get a metal tape transport, a 
metal tape head and of course 2 head- 
phone jacks. DAK's has it all. 

NOW FOR THE DIFFERENCES 
AN FM STEREO CASSETTE 

Just pop in the FM stereo module. It 
automatically direct-couples with the 
cassette deck so that it works off the 
deck's power. It feeds the FM signal di- 
rectly to the amplifier, not through the 
head for great fidelity and reliability. 

It automatically taps into the head- 
phone cable as its antenna to really pull 
in and lock stations so that when you're 
on the move, your stations aren't. 

SATELLITE SPEAKERS 

Wow. Now personal stereo for one can 
be stereo music for all. These big sound- 
ing speakers are less than 4” tall. 


They have very large heavy magnets 
that make them so efficient that they 
require no additonal amplification. And, 
they plug in just like the headphones. 

For serious listening you will still use 
your headphones, but for casual listen- 
ing, you'll be amazed at these speakers. 

The Micro-Entertainer is custom made 
for DAK to our specifications. We've 
sold over 40,000 personal stereos so we 
think we know the kind of sound qual- 
ity and reliability you want. And with 
our risk free trial period, we have to be 
right. Plus of course it's covered by a 
limited manufacturer's warranty. 

TRY THE MICRO-ENTERTAINER 

RISK FREE 

Take your Micro-Entertainer as you 
commute or on walks. Enjoy breath- 
taking stereo music wherever you are. 

If for any reason you aren't 100% sat- 
isfied, simply return it in its original box 
within 30 days for a courteous refund. 

To order your Micro-Entertainer that 
plays standard cassettes and FM stereo 
through Samarium Cobalt headphones 
or its satellite speakers risk free with 
your credit card, call our toll free hot- 
line, or send your check for just $69.95 
Plus $3.50 postage and handling. Order 
Number 9440. CA res add 6% sales tax. 

We challenge you to take the Micro- 
Entertainer to any HiFi store and com- 
pare it to any Sony Walkman. Then, 
you decide if you can tell the counter- 
feit sound from the original. 

Cassette Copying Cable— You can copy 
cassettes by playing them on the Micro- 
Entertainer, and using this cable to let 
you connect to and record on your reg- 
ular cassette deck. The sound is great. 
Just $4 ($1 P&H) Order Number 9200. 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


Ls 
я 
= 


Kenwood cut $300 to $139 
лайы 


For Your Receiver? 


Here's Kenwood's top of the line $440 AM & FM audiophile tuner with Pulse Count 
FM Detection, Servo-Lock Tuning and Pilot Canceller. Price slashed to $139. 


If you tape. Or if you're really into FM, 
Kenwood's top of the line audiophile 
AM and FM stereo tuner is for you. 

We've cut its $440 price down to $139 
by a large cash purchase (more than a 
$300 savings) and we've reproduced 
Kenwood's actual 1981 price list below 
to prove our point. 

DO YOU NEED IT? 

Here's our challenge. Put this tuner on 
top of your current receiver or tuner. 
Then, plug Kenwood's tuner into any 
'aux' input on your receiver or amp. 

Tune in the same FM stereo station on 
both tuners. You'll hear the enormous 
improvement that the most sophisticat- 
ed top of the line Kenwood AM/FM 
audiophile tuner with MOS FET, can 
bring to your music. 

You'll hear a staggering difference in 
depth of response and especially in sig- 
nal to noise and distortion. 

, Pulse Count FM Detection 


* Pulse Count Detector 

* Sample-and-Hold 
Multiplexing 

* 2 IF Bands 


separation at 1,000hz is 55db and the 
FM usable sensitivity is 10.3dbf (1.8uV). 

In short, this $440 audiophile tuner 
can make a staggering difference in your 
FM music listening. There are two sets 
of outputs, and an output level control. 

NOW, ON WITH THE TEST 

Now that you've heard the kaleido- 
scopic difference in sound, let's com- 
pare reception. 

The Kenwood FM Tuner section ac- 
tually is two tuners іп one. FM stations 
are often very close together on the dial. 

So, most manufacturers must make 
their selectivity at the IF stage relatively 
narrow. The problem is that this in- 
creases distortion. 

Kenwood has two separate IF tuner 
bands. Wide for when there is no adja- 
cent station interference, and narrow 
for areas of your dial where stations are 
close together. So, you get the best 
sound from every station. 


20 Ibs. 
+ Touch Sensor Servo Lock 
Tuning 

+ 0.04% THD 

۰ S/N 8 


Circuitry is so superior to conventional 
discriminators and ratio detectors, that 
now for the first time ever, a tuner can 
provide an audio quality that is as good 
as the broadcast studio's monitor tuner. 

Synthesizer tuning systems, digital 
readout, quartz locked servo systems 
and other related gadgetry give you no- 
thing in terms of improved audio qual- 
ity compared to Pulse Count Detection. 

LOOK AT THESE SPECS 

The frequency response is 30hz to 
15,000hz which isn't a lot better than 
other good tuners until you look at 
truth in packaging. Kenwood's is not 
plus or minus 3 to 5db like the others. 
Kenwood's is +0.3db —0.5db, or rough- 
ly 10 times better and of course Ken- 
wood's response doesn't stop at 15Khz. 

The signal to noise is an incredible 80 
db stereo, and 84db mono. THD at 
1000hz is only 0.04%. Wow! The stereo 


So, here's the test. Start at the bottom 
of the dial and begin a count, station by 
station, and compare tuners. You'll find 
more and cleaner FM music stations. 

SERVO-LOCK TUNING 

Here's where the real advantage over 
quartz lock digital tuning comes in. If 
you've tried to tune stations only to 
find that although signal strength seems 
Ok, they still sound distorted, now there 
is fine tuning. 

With Kenwood's Servo-Lock tuning, 
you tune to the approximate station fre- 
quency using the tuning knob, checking 
the signal-strength and center channel 
meters. When the dial is within about 75 
Khz either way of center frequency, the 
Lock/Tune LED glows dimly. 

You release the knob, and the system 
takes over, using an induction method 
to draw the tuner to the exact center 
where distortion is least. Once the light 


comes on brightly, the station is locked 
in, drift free and utterly stable. 
PILOT CANCELLER 

All FM radio stations broadcast stereo 
programs by means of a multiplex car- 
rier signal. The subcarrier or pilot as it's 
called is at 19,000hz. And, you're never 
supposed to hear it. 

Here's the big difference: Most con- 
ventional tuners employ some type of 
low pass filter to remove the pilot sig- 
nal. The problem is that part of the 
upper range of the music is filtered out 
along with the 19,000hz pilot. 

The Kenwood Pilot Canceller circuit 
is completely different because it elim- 
inates the 19,000hz signal by applying 
an identical reverse-phase signal, which 
leaves the audio entirely unaffected. 

This top of the line AM/FM audio- 
phile tuner is 17%" wide, 6%” tall, and 
15% deep. It is backed by Kenwood's 
2 year limited factory warranty. 

TRY FABULOUS FM STEREO 
RISK FREE 

We've really tested this tuner. And, it's 
the best we've ever tried by far. So, 
whether you've got a receiver or audio- 
phile separates already, you're in for 
a shock when you hear just how good 
your FM reception can really be. 

Try the Kenwood Audiophile AM/FM 
stereo tuner risk free in your own sys- 
tem. If you don't get incredibly better 
sound, and more stations, just return it 
in its original box within 30 days for a 
courteous refund. 

To order your Kenwood KT815 audio- 
phile AM/FM Tuner risk free with your 
credit card call our toll free hotline, or 
send your check, not for Kenwood’s list 
of $440, but for only $139 plus $7 for 
postage and handling. Order No. 9458. 
CA residents please add 6% sales tax. 

Forget your receiver’s tuner. Now your 
FM can be the cleanest sound of all! 
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Was $129- 


SLASHED TO $59 
NM j 


We sold it for only $89. 


The Talkabout 


NOW JUST $59 


You're free from phone cords. Here's a new cordless decorator phone 
that uses your own phone number and requires no installation. 


There's no antenna. And, that's really 
remarkable. Now, while you're talking 
on the phone, you can wash dishes in 
the kitchen, walk into the den, or even 
take a bath. 

You can work in the garden, lay by 
the pool or get the mail, all with the 
new decorator styled cordless phone 
called the Talkabout. 

The Talkabout is a real breakthrough 
in sophisticated telephone technology. 
It takes a giant step forward, but read 
on and we'll tell you about its step 
backward too. 

A GIANT STEP FORWARD 

Cordless phones are great. Our custo- 
mers have bought thousands of them. 
But, there has been one problem. 

When you're using a cordless phone 
inside the house, walking from room to 
room with the antenna extended can 
be a bit cumbersome. Plus, they haven't 
been built for style. 

This new decorator styled cordless 
phone in pure white is an elegant ad- 
dition to any room. All you need to do 
to start using it, is plug in its modular 
phone plug and plug in its AC line cord. 
Then start talking. It works anywhere. 

The Talkabout is the first cordless 
phone to act just like a wired-in phone. 
To answer the phone all you do is lift 
the handset, and to hang up, just put 
the handset down. You can put the 
handset down anywhere. It doesn't need 
to be hung up in the base. 

When you do put the handset down in 
the base, it will have its self-contained 
nicad batteries recharged automatically. 
You can of course switch the handset to 
standby or switch it off if you desire. 

The base contains a standard push but- 
ton keyboard with all the new conven- 


ience features. You'll have last number 
redial so you can redial busy numbers 
automatically, and the handset has a 
mute switch for privacy. 

A GIANT STEP BACKWARD 

The new Talkabout incorporates the 
latest in solid state circuitry. This new 
circuitry enables it to work without an 
external antenna. It does of course have 
an antenna. It's hidden in the handset. 

Even with the new circuitry, the range 
according to the manufacturer is 100 
ft. Since you will probably be using this 
phone mostly inside your home, we 
would think that 50 to 75 feet would be 
more accurate because of the many 
walls it has to transmit through. 

So, we thought who would want a 
phone with only a 75 foot range. Well, 
the truth of the matter is that a 75 foot 
range in all directions allows the Talk- 
about to work just about anywhere, in 
even a large home. 

That is, unless you own a full sized 
castle. In short, if your home is over 
17,000 square feet on one floor, you 
may need a long range cordless phone. 
The Talkabout even moves freely and 
works perfectly from floor to floor. 

GREAT SOUND 

If you've never used a cordless phone, 
you'll experience an incredible feeling 
of freedom and luxury as you walk 
around your home talking on the phone. 

You can get a drink, get the mail, look 
out a window, and even go to the bath- 
room. You'll never have to 'run for the 
phone' again. 

And, remember, you can answer or 
hang up the phone wherever you are. 
It's all easy with this new decorator 
cordless phone. You'll be talking in full 
duplex with no push to talk buttons. In 


short, it's just like talking on a regular 
phone, except there's no cord to hold 
you down. 

The Talkabout is made by Universal 
Security Instruments, a company that 
manufactures professional wired and 
wireless burglar alarms. So, they really 
know their electronics. They back the 
Talkabout with a standard manufactur- 
er's limited warranty. 

TRY THE TALKABOUT 
RISK FREE 

Walk from room to room. Lay the 
phone near you as you work in the yard 
or the garage. Go anywhere while you 
talk on the phone. It's really amazing. 

Try the Talkabout in your own home 
risk free. If you don't love the phone 
and your new found freedom, simply 
return it to DAK in its original box 
within 30 days for a courteous refund. 

To order your new Talkabout cordless 
Phone risk free with your credit card, 
call the DAK toll free hotline, or send 
your check, not for the original $129 
retail price, not even for our low $89 
discounted price we used up until 
mid August. But send only $59 plus 
$3 for postage and handling to DAK. 
Order Number 9423. CA res add 6% tax. 

Now, your cordless phone can come 
into your home with the all new elegant 
decorator styled and convenient Talk- 
about. And, remember it works on any 
phone system and simply plugs in. 
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57 Commands 


CAI 


ENERGY MANAGEMENT SYSTEM 


Save 64% 
FREE MODULES 
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Our Best Buy Ever 


Surrogate Family 


Burglars will think you've got a family of 10 at home when you're out 
And, you'll feel like you've got a butler, 2 maids and a security guard whe 
you're home. And, it's all yours for just 36 cents on the dollar. 


You're alone. It's the middle of the night. 
And, you hear a strange noise. 

Switch on 'Alert', and you can flood your 
whole house, inside and out with brilliant 
light. Plus you can even activate an ear 
shattering siren to scare away prowlers and 
alert your neighbors. 

But that's not all new. There's been a 
limited version around for several years. 
What is new is an electronic breakthrough 
device that is loaded with step saving, life- 
saving and energy saving features that can 
dramatically improve your entire lifestyle. 

I'm about to describe what this revolu- 
tionary device can do for you personally. 
And, I'm going to tell you why it can 
yours for just 36 cents on the dollar. But, 
first let me tell you about one more of its 
neat security features. 

Imagine that there's a burglar hiding in 
the bushes outside your home. He sees you 
walk from your kitchen to the bathroom. 
Then he sees you до to the den, turn on a 
radio, dim the lights and walk back to the 


kitchen. 

So what? Well, what the burglar doesn't 
know as he leaves to look for another 
house to rob, is that you're not home. In 
fact, there's no one home at all. 

SECURITY IS JUST THE BEGINNING 

If you're like my family, your heating 
and air conditioning bills have been shoot- 
ing through the roof. Now you can save on 
your bills without sacrificing warmth in 
winter or coolness in summer. 

You can have your outside lights come on 
at dusk. And, to save energy, you can pro- 
gram any lights in your home to come on 
and dim to 596, 3096, or 5096. Or they can 
come on at full power. You can vary your 
commands so that any specific commands 
occur only on weekends, weekdays, or 
everyday. 

You can turn every light and appliance 
off at night with a single button or com- 
mand. Of course you can turn them on as 
well. You can program your children's TVs 
to shut off at 9PM, and if you like to fall 


asleep watching TV, you can set yours t 
turn off at midnight. If your TVs aren' 
on, no problem, the commands will bı 
ignored. 

You can have tape recorders stop an 
start, help your plants grow, and mak 
your morning coffee. You can have a hal 
light come on dimmed to only 596 ever 
night at 11PM to act as an inexpensive 
nightlight. Then have it shut itself off a 
6AM every morning. 

This system is yours to make your life 
easier, safer, and to make your money ge 
further. 

If you like to keep your home at 70 de 

grees; keep it there. If you want lights о 
when you come home from work foi 
security; have them on. 
„Апа, if you'd like romantic dimmec 
lights in every room, have them. Now yo 
can live like a King for a lot less than 6 
King's ransom. And, I'm going to tell yo 
how right now. 


WHAT IT IS 

What we have is a totally automated 
mote control and energy management 
ystem like no other we've seen. It lets you 
motely turn on or off virtually anything 
lectrical in or around your home or office. 
'ou can do it all manually or automati- 
ally when you are home or away. 

It's called the Regulator Energy Manage- 
vent System. And, it’s made and warran- 


ed by Regency, the Radio Scanner people. 


It was made for industrial use in condo- 
liniums and offices where large numbers 
f preprogrammed operations had to be 
arried out. 

But to understand the Regulator, first 
ou have to understand the simple system 
nat preceeded it. The whole field of do-it- 
ourself remote control was started just a 
2w years ago by BSR, the giant electron- 
5 company. 

The BSR system marked the first time 
ou could push a button in your bedroom 
nd have a light come on in your living 
зот. There were no wires to run and 
ally nothing to install. 

When you pushed one of 16 buttons on 
1e BSR control box, it sent out an encod- 
d signal through your house wiring. Wher- 
ver you wanted to control a light or an 
ppliance, you simply plugged in a little 
ox called a module. 

The module was in reality a radio receiver 
vat had a built-in on/off switch and 
immer. You simply set a numbered dial 
n the module to correspond to one of the 
6 buttons on the control box and from 
vat time on, anything plugged into the 
ıodule would be turned on, off or 
imed by pushing the appropriate button 
n the control box. 

IMPORTANT NOTE: You still have local 
ontrol of all your lights and appliances by 
sing their normal switches even though 
ney are plugged into control modules. 
ach module actually senses when you 
arn their switches and relinquishes control 
o you automatically. 

Recently, BSR has added a timer to their 
ystem that you can purchase separately 
vat will let you control a number of their 
Yodules automatically. 

It's a simple system. It's easy to install 
nd to use. But it is very limited. Compar- 
1g the BSR system to the Regency is like 
omparing a covered wagon to a rocket 
лір. But, with all it's sophistication, the 
legency is just as easy to use and uses the 
identical BSR Modules. 


A FRANK COMPARJSON BETWEEN 
THE BSR AND THE REGENCY 

The Regulator has all of its manual and 
med functions .built into one unit. You 
an program the Regulator to perform 57 
ifferent command operations as com- 
ared to only 16 with the timer you have 
و‎ purchase separately with BSR's system. 
Power failure protection of the program- 
۱80 memory with the Regulator is assured 
ər up to 2 full days when you install a ۷ 
attery. BSR has no failure protection. 

For programming operations for differ- 
nt days, you can select weekdays only, 
yeekends only, or everyday with the Reg- 
lator. With BSR, it's everyday or nothing. 
oth units have a standby mode so you can 
'ave automatic operations on hold. 

With the Regulator you have ‘Alert’ 
or safety. Imagine that you hear a noise in 
he house. You can have the lights, a siren, 
r anything you program into the Special 
Меге Memory come оп or off. 

For example, you may want the light 
ear your bed to stay off while the light 


at the far end of your bedroom comes on, 
so you'll be in darkness and a prowler will 
be in the light. With BSR, it's all lights on 
or all off only. 

Dimmed lights are very romantic plus 
they save energy dollars. With the Regula- 
tor you program the level of light you want 
at the same time you program the "on" 
function. With the BSR timer, the lights 
are either off or on at full 10096 energy- 
eating power. 

When you are using the system manually, 
you can choose 5%, 3096, 50% or full on 
without needing to be in the same room 
with the lights you are controlling. With 
the BSR, you push and hold a dim button 
so if you can't see the lamp, you can't cor- 
rectly adjust its brightness and energy con- 
sumption. 

There's really much much more. The Re- 
gency Command entry pad is back-lit so 
you can see it at night. And, each time you 
touch a button you'll hear an audible beep 
to confirm your action and then another 
sound signifies your command being trans- 
mitted. You can review all commands pro- 
grammed and make changes in either the 
normal or Alert memories. 

Both the BSR and Regency show the 
time of day, both are UL listed and both 
use the original BSR Modules. 

IMPORTANT NOTE: BSR modules work 
perfectly with the Regulator so if you al- 
ready have a BSR system now you can add 
the power of the Regulator to your system. 
And, you can buy the standard lamp, 
appliance and wall switch modules just 
about anywhere. But, we're giving away 
free modules so read on. 


jour 3 free lamp modules. Imagine 
them turning on or off lights از‎ ur hom 
They're great for secu: 

can turn on, off or di 


IT'S UP TO YOU 

You can automate your entire house. Use 
the regulator as an alarm clock by having it 
turn on your TV or radio (weekdays only 
of course), control your heat, your green- 
house, or your aquarium. 

Plus you can protect your family and 
your possessions. The uses are limited only 
by your imagination which is why we are 
so excited about this innovative product. 

By now you can see the need for all 57 
of the programmed functions. 16 like the 
BSR unit would never make it. 

After all that's only 8 ‘on’ commands 
and 8 ‘off’ commands. With the Regulator 
you get 16, plus 16, plus 16 and still have 
room to spare. So, it's more than equal to 
3% of each of BSR’s separate base and 
timer units. Plus it has battery backup, 
controlled dimming and more. 

The Regulator is covered by Regency's 
standard limited warranty. It has a beau- 


tiful walnut grain case and measures just 
10%” wide, 7“ deep and 3%” tall. 
36 CENTS ON THE DOLLAR 
AND RISK FREE 

It’s an excellent product from an excellent 
company. But, unfortunately, Regency 
never got its marketing act together. And 
frankly, the market for a sophisticated pro- 
duct like this at a fair price is very small. 

When Regency decided that they had 
better stick to Radio Scanners, DAK made 
what we considered to be a slightly ridicu- 
lous cash offer for all 2152 Regulators that 
they had in stock. 

It took over a month of painful nego- 
tiations, but we finally got our price. And, 
we are passing the savings along to you. 

The retail price for the Regulator was 
$300; dealer cost was $170. In addition we 
got Regency to throw in 6000 lamp mod- 
ules. (3 for each Regulator). So, they‘re 
yours as well. They are worth about $20 
each. So, the real Regulator value is $360. 

You can order a Regency Regulator 5700 
with 3 free lamp modules risk free for a 
home trial. If you don't feel like you're 
getting a butler, two maids and a security 
guard, just return the Regulator and the 3 
modules in their original boxes within 30 
days for a courteous refund. 

To order your Regency Regulator in its 
factory sealed carton with full factory war- 
ranty and 3 free modules risk free with 
your credit card, call toll free or send your 
check not for $360, but for only 36 cents 
on the dollar. It’s yours for just $129.50 
($6 P&H) Order Number 9409, 

Remember you get 3 FREE modules. 
And it’s no come on. The lamp modules 
were not sold as part of the Regulator. 

You'll automate your whole house not 
only at a fraction of the original price, but 
in ways that were never before possible at 
any price. If you've ever wanted remote 
or programmed control, now is the time. 

CONTROL MODULES 

Just put a module anywhere you want re- 
mote control. Programming is as easy as 
turning stations on TV. Set the module's 
numbered dial to any number you like. 

When you punch or program that number 
on the Regulator, whatever is plugged into 
the module will turn on or off, Program 
different modules to the same nümber such 
as front and back outside lights for security 
or make them all different. 

1) Lamp Module—Controls/dims lamps 
plugged into walls. 300 watt capacity. Just 
$14.95 ($1 P&H) Order No. 9426. 

2) Appliance Module—Control stereos, 
TVs, or anything with motors. 15 amp, 1/3 
hp rating. $14.99 ($1 P&H) Or. No. 9427. 

3) Wall Switch—Control/Dim lights now 
controlled by wall switches. 500 watt ca- 
pacity. $16.95 ($1 P&H) Order No. 9428. 

SPECIAL MODULES 

Heat/Air Saver—Set this module to turn 
off your central heat/air while you're gone 
and turn it back on just before you get 
home. Then have it shut off your heat/air 
for an hour in the middle of the night. 
You won't notice the difference until you 
see your utility bill. Needs to be wired in. 
Just $39 ($1 P&H) Order No. 9429. 

Experimenter's Special—Here's a low vol- 
tage (will switch 3 to 24 volts) switching 
relay that you control with the Regulator. 
Just connect it to 110V and you'll have a 
ЗА @24volt SPDT (single pole double 
throw) relay to do your bidding. It's a one 
time opportunity complete with diagram. 
Use it to control processing, sprinklers 
robots, your inventions or you name it. 
Just $39 ($1 P&H) Order Number 9430. 


Dinosaur Extinctinator 


If household pests such as rats, mice and roaches seem to be as big as dinosaurs, here's a great way to make sure they become JA 


It's sad. But, true. There are more rats, 
mice and mosquitoes in the world than | р 
there are people. b 

And to make it even worse, | remember 


reading that even after a nuclear war, the 


ants will still be doing fine. 
TIME TO STRIKE BACK 

Now you can send most household pests 
straight down the road to... ۱ It's all 
possible thanks to a powerful new device 
called Decimate. 

What the Decimate does is to make use 
of the differences between humans (in- 
cluding our dogs, cats and birds) and | 
pests such as rats, roaches, crickets, spi- 
ders, flies, fleas and many more. 

HERE'S HOW IT WORKS 

Insects and rodents can hear much high- 
er sound than we can. In fact they can 
hear up to 65,000hz (65Khz). Humans 
have a top end of 19-20Khz and dogs up 
to about 23Khz. 

What the Decimate company did was 
design a ‘noise maker‘ that creates sound 
pressure up to 150db at high level and 
130db at low level at constantly changing 
frequencies between 25Khz and 60Khz. 

You can't hear it, but the blast of ultra 
sonic energy (that's what these high fre- 
quencies are called) disrupts the animal's 
eating, sleeping and reproducing (too 
bad) patterns. 

It's as if you entered a very, very loud 
disco and had to live, eat and sleep there 
24 hours a day. You would't stay long 
and neither do the pests. 

BUT DOES IT WORK? 

Well, | wasn't sure. And, | wasn't sure 
how to test it either. Then about 3 weeks 
after my sample arrived | got my chance. 

We had a cricket in our garage. It was 
chirping away as happy as could be. Well, 
| ‘quick’ plugged in the Decimate and 
turned it up high. (Yes, unlike its much 
less powerful competition, it has 2 power 
levels and they really pack a wallop.) 

Anyway, | came back the next day and 


It remembers 10 numbers, 
button dialing anywhere, and is easily 
the best looking phone we've seen. 


the cricket was still there. S 
that the Decimate really didn't work. 

1 called the owner of the company, Alan 
who is an old friend of mine, and told 
him what | thought of his unit. He said: 
"Drew, did you read the instructions?” 
I said “No, of course not, | never do.” 

Well, in short he said it could take up to 
two weeks for the cricket to disappear 
and up to 4 weeks to totally get rid of 
rats and mice. 

But, | wouldn't ever need dangerous 
poisons and none of the ‘critters’ (his 
word) would come back. He also said his 
unit was incredibly more powerful than 
the others that have come on the market. 

The truth is, two days later my cricket 
was gone. | don't know if he left on his 
own, died of old age or what. 

But, the nice thing about Decimate is 
that it makes the critters leave, not die, so 
you won't have to be picking up their 
little dead bodies. 

And come to think about it, it's nice to 
know that there'll be no critters like spi- 
ders, fleas and the like alive or dead in 
my garage. 

The Decimate makes an almost inaudi- 
ble bleep sound on low and a louder 


gives you push 


SEEN 
1 figured 


Phones were ugly. But, no more. 
Now from Mura comes a beautiful- 
ly designed, decorator styled phone 
in rich hues of brown and contrast- 
ing white. 

Not only is it beautiful, but it's 
very smart. It remembers 10 phone 
numbers in its solid state memory 
including the last number dialed. 

It has a bright LED to show when 
it's in use and of course it has a 
mute switch for privacy, and ringer 
off switch so that it won't ring 
when you don't want it to. And, 
when it does ring, you'll hear a 
pleasant electronic chirping sound. 

Just plug it into any standard 
modular phone jack. It takes no 
additional power. You just touch 
the buttons, and the phone sends 
out pulses that work in all parts of 
the country. 

It even comes with a wall bracket 


so that it can be a wall phone, or 
it automatically hangs up when- 
ever you set it down. It's backed by 
Mura‘s standard limited warranty. 
TRY MURA'S WISE PHONE 
RISK FREE 

Wait till you see just how good 
looking this phone is in person. 
And wait till you hear just how 
good it sounds. 

Plug it in and try it risk free. If 
you aren't 10096 satisfied for any 
reason, return it in its original box 
within 30 days for a refund. 

To order your Mura Wise Phone 
risk free with your credit card, call 
toll free or send your check for just 
$49 ($3.50 P&H) Order No. 9469. 

One piece phones are sweeping 
the nation in popularity due to 
their ease of use and modern fea- 
tures. Mura's is definitely the cream 
of the crop. 


bleep for super high level operation when 
you are away. It is about 4"' square, cov- 
ers an area about 2,000 square feet and is 
backed by a limited one year warranty. 
TRY THE EXTINCTINATOR 
RISK FREE 

You can use the Decimate in any room 
in your home. My garage seemed to have 
the most bugs. 

1 don't think | had any rats or mice, but 
1 guess you really never know. The unit 
also works on squirrels and skunks, but I 
haven't had any of them either. 

Try a Decimate in your own home or 
office. My cricket was gone in 3 days but 
you'll have a full 30 risk free days to see 
if it works for you. If not, just return it in 
its original box for a courteous refund. 

To order your Extinctinator (my name) 
or the Decimate (their name) for a risk | 
free trial with your credit card, call toll | 
free or send your check for just $69 ($3 
P&H) Order No. 9466. 

Humans, dogs, cats, birds. and fish all 
can't hear it, but the fleas on your dog 
or cat can and so can the rats and roaches 
that want to take up winter residence in 
your home. Who knows, maybe if they 
can't find a home they'll become extinct. 


EC PAK... 


TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 


CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


A Visit To The Galapagos?? 


„ I'm not going to tell you that the picture is so big and clear 
st you'll think you're there--but it is. I'm going 
tell you something just as important. 


, 2, 1. No, it’s not the hike signal for the giant 
en football games you'll watch where you'll feel 
you can reach out and intercept a pass. 

id, the picture of the Blue-Footed Booby is a pic- 
Т took in the Galapagos Islands off the coast of 
ador, The reason for the picture is that the Gala- 
s are just about the most remote place I've been. 
it IF the Galapagos Islands were in the U.S., and 
ou were the proud owner of this Hitachi 50“ 120 
t lamberts of brightness projection TV, you'd have 
ichi's one year in home free warranty service. 
doesn't matter if you live in Death Valley, or on a 
n a million miles from nowhere; you're protected. 
г the first year, no matter where you live in the 
tinental U.S., Hitachi will come to your home and 
anything covered by their standard warranty at 
jlutely no cost to you. 

ven for two years the picture tubes are covered, 
three of them, and for 10 years the transistors are 
ered, You pay only the labor, but no covered 
is after the first year. 

ow if this seems like a lot of space to spend on 
arranty, it is. But, I’ve done it for two reasons. 

Hitachi is so reliable that your set will probably 
er need service, so they can afford such a long 
ranty. (What else have you ever bought that has 
part of it covered for 10 years?) 

1 personally love projection TV. Next to mine, 
| I've had one in our bedroom for about 5 years, 
n a 25" TV looks like a toy. That's why | don't 
them. 

NOW FOR THE SALES PITCH 
's bigger than life. It really is. When you watch 
vies, it's like being in the theater. You become 
t of the action instead of just watching a little 
nimate object. 
ne of the best ways to really see the difference 
و‎ hook up an Atari or other video game. When you 
y any of the space games, the missiles seem to be 
ning right at you. Wowlll 
t football games you're on the 50 yard line. The 
| itself is the size of most TV sets, Projection TV's 
nothing short of incredible. 
WHY HITACHI 
itachi makes one of the best I’ve seen, Although 
suggested list is $3400, we've been able to cut it 
vn to only $1795 which is really amazing for a 
2 state of the art three gun projection TV. 
itachi uses a comb filter which separates the black 
| white from the color signal. This results in 2896 
re picture producing lines, creating a sharper 
per picture with more detail. 
ou can watch the Hitachi in a well lit room, (no 
2d lights please), because it is so bright. Its picture 
ains the finest color, tone intensity and brightness 
t I've seen on any of the big screens. 
hen you're not watching TV, it's a beautiful 62%” 
h, 314" by only 28” deep piece of furniture. But, 
en you open its door, you'll have a front row seat 
you watch the world go by. 
YOU'VE GOT TO SEE IT 

t back and use the infrared remote control. Its all 
stronic tuning, gives you totally random access at 
set or from the remote, Plus you'll have volume 
itrol, up and down tuning and one button sel- 
ion of stations. 
ou can choose any of 12 TV channels to have ‘on 
'' at any time. If you have your own antenna, you 
VHF 2-13 and UHF 14-83. 
1t, if you're on cable, you can turn all 12 stations 
< VHF. This set tunes cable 2-18. So, it tunes Mid- 
id, not Hi Band. Most cable companies give you a 
t, so you'll leave this TV on З and use their box. 


Many Hi Band channels are scrambled 
so you'll need their box anyway. 


You can watch this incredible projec- 
tion TV from about 6 to 20 feet. At a 
distance of 10 feet from the TV this 
ultra wide angle viewing set gives you 
a full 10 ft wide picture perfect viewing 
area. Lots of le can watch at once. 

TRY LIVING IN YOUR TV 
RISK FREE 

It's really true. It’s almost like you're 
part of the picture. There's a lifelike qual- 
ity to the giant sized super rich Hitachi 
Projecton TV that makes watching it an 
experience to be remembered. 

Try it in your own home. Hook up your 
video recorder. Yes, there are direct audio 
and video inputs separately ۵ 
$0 you can watch in style. 

And you'll listen in style too through a 
20 watt RMS amplifier with two ۳ 
woofers and two 2" tweeters. And there 
are even external speaker outputs. 

Anyway, try this fabulous projection 
TV in your own home risk free. If you 
aren't 10096 satisfied, simply return it in 
its original box within 30 days for a cour- 
teous refund. 


To order your Hitachi 50” remote con- 
trolled 3 tube projection TV risk free 
with your credit card, call toll free or 
send your check not for the $3400 retail 
price tag, but for just $1795 ($65 P&H) 
Order Number 9492. 

Note: Due to the large size, this unit 
can only be shipped to street addresses 
and will be shipped by truck. 

| wouldn't watch anything else, but 
since many of you don't live in major cit- 
ies, I've been concerned about what to do 
if anything ever went wrong. Now Hitachi 
along with creating a phenomenal picture, 
has also taken care of service. Welcome to 
Live TV. Final Note: One thing you don't 
get—Hitachi pays $25 for the dealer to 
come out and show you how to use the 
set. It really isn't needed and we can't do 
it, so we'll send you a $25 DAK rebate 
for doing it yourself. 


TOLL-FREE 1-800-423-2636 


If busy, after hours, on weekends or in CA 
CALL TOLL-FREE. . . 1-800-228-1234 
10845 Vanowen St., N. Hollywood CA 91605 


HOME 
ELECTROMCS 


You'll never miss a 
ball game with 


o-anywhere TV 


Small-screen sets, diminutive in size 
and versatile in power requirements, 
let you take your show on the road 


By V. ELAINE SMAY 
PHOTO BY GREG SHARKO 


What do you do when: 

© It's time for the opening kickoff of the Superbowl and 
you're stuck in traffic? 

You're two-thirds through "Gone with the Wind” and‏ و 
the power goes off? _‏ 

© You want to use your new Timex Sinclair portable 
computer [PS, Aug.] on a business trip, but you need a 
television set to serve as a display? 

Answer: You reach for your portable TV. And I don’t 
mean some 40-pound colossus that happens to have a han- 
dle on top. Today you can get a TV that’s almost as easy to 
take along as a tape recorder. Smallest to date, Sony’s 
monochrome Watchman (see photo) will slip into a roomy 
pocket or ride in a briefcase—with lots of room to spare. 
Probably the smallest color set, Panasonic’s CT-3311 (not 


available when we took our picture) has a 2.6-inch screen 
and a cabinet about the size of a child’s shoe box. 

If you're willing to sacrifice some compactness, you can 
get a unit that includes a radio, tape recorder, and perhaps 
aclock along with the TV. One even includes a micro video 
cassette recorder. 

These little TV’s can get their power from a variety of 
sources. Most can run on either line current, batteries (dry 
cells or rechargeables), or a car battery. 


Flattening the screen 


Sony’s Watchman is the first TV on the market with a 
flat display. Like the others, it uses an electron-gun phos- 
phor-screen cathode-ray tube (CRT). But Sony has put the 
electron gun below the phosphor screen and parallel to it 
(rather than behind and perpendicular to it), forming a 
paddle-shaped CRT that’s only % inch thick. 

Sinclair Research Ltd. is about to bring out its own 
monochrome TV with a flat CRT [PS, June '81]. It will 
include an FM radio and sell for less than $100. 

Seiko, the Japanese watch company, has taken another 
route to flat-screen TV. Due on the market soon is its 
wristwatch TV with a liquid-crystal screen [see "What's 
New,” this issue]. Sorry about that, Dick Tracy. 05 


1) Sony ۴0-210, the Watchman, a 
monochrome TV with two-inch screen, 
measures eight by 312 by 1% inches, 
weighs just over a pound. Price: $350. 
2) Sony's Trinitron color TV, the KV- 
4100, has a 3.7-inch screen. Push a but- 
ton and the TV section lifts to reveal an 
AM/FM radio and microcassette record- 
er (with memory). Input-output jacks al- 
low hookup to VCR or video camera. 
Price: $880. 3) JVC CX-710 has a five- 
inch color TV, AM/FM stereo radio, ste- 
reo cassette-tape recorder, jacks for ex- 
ternal speakers, mikes, headphones. 
Size: 16 by 1112 by 4%; inches. Price: 
$720. 4) Technicolor Video Showcase 
combines a 7'-inch color TV with a por- 
table microvideo cassette recorder (/4- 
inch tapes). You can shoot with any vid- 
ео camera and have instant replay. It 
weighs 24 pounds, measures 18/2 by 
1234 by 7%, costs $1,795, with recharge- 
able battery. 5) General Electric's Road 
Show features a four-inch color TV, AM/ 


FM stereo radio, a detachable stereo mi- 
crocassette-tape recorder, and stereo 
headphones. Price of the model 
4CM3326X: around $700. 6) Panasonic's 
Outsider line includes this four-inch 
monochrome TV, model TR-4030P, with 
electronic push-button tuning. Detach- 
able battery case (shown under set), 
with 10 D cells, adds about five pounds 
to the basic three-pound weight, and is 
included in the $200 price. 7) Toshiba's 
CA-045 color TV has a 4%-inch screen, 
pull-out sunshade, jacks for VCR or vid- 
ео camera. Size: 10% by 7% by 4%; 
price: $500. Optional battery case (under 
set) takes nine D cells or rechargeable 
nicad. 8) Sanyo TPM 1100 is a mono- 
chrome two-inch TV, AM/FM radio, LCD 
quartz alarm clock. The set comes with a 
vinyl carrying case and shoulder strap. De- 
tachable hood for TV improves outdoor 
viewing; magnifying lens is optional. 
Size: 6% by 6% by 272; weight: about three 
pounds (with six AA cells). Price: $250. 
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_ INSTANT BREATH TEST. 


Simply blow into the mouthpiece to 
check your alcohol intake. Red light in- 
dicates legal drunkeness (.10 of alcohol 
in the bloodstream). Yellow warns cau- 
tion. Green indicates safety. 

In tests conducted by the San 
Francisco Police Dept. and Eyewitness 
News, AlcoCheck repeatedly matched 
the readings of the official police 
Breathalizer™. Designed in safety con- 
scious Sweden, where it’s been used by 
private citizens and law enforcement 
agencies for over seven years. 

Pocket sized, 
it measures only 


6 x 2% x 1%" and weighs 4 ounces. 
Takes eight AA penlight batteries. 
Works through precise, solid state elec- 
tronics. Comes with 90 day warranty 
and our 30 day home trial. You must be 
satisfied—or simply return it for a 
prompt and courteous refund. 

New laws require mandatory jail 
terms plus heavy fines or license sus- 
pensions for a first offense. And the law 
doesn't care how sober you feel—it 
only cares about the amount of alcohol 
in your bloodstream. AlcoCheck can 
save your driving record, insurance 
premiums—even your life. Now you'll 
know instantly whether it's safe for 
you—or a friend—to drive. 


For fastest delivery, credit card 
holders may call our toll free lines. 
Order product #01569 for Alco- 
Check. Or send your check for $78 
plus 3.50 delivery. CA residents add 
6% sales tax. Call now. 


800 =” 
In Alaska and Hawaii 800 227-3826 


THE SHARPER IMAGE 


406 Jackson Street, Dept.8954 
San Francisco, CA 94111 
© 1982 The Sharper Image 
Call toll free for our catalog of innovative products. 


\Star View ~~ 


Systems” 


STAR VIEW MODEL 12K 
۰ Complete System 


*Easy to Install 
*Reasonably Priced 
*UPS Shippable 


Weight 125 Pounds 


*More than 100 
Channels Accessible 


THE STAR VIEW 12K SYSTEM KIT CONTAINS: 


*12 Foot Antenna 
*Azimuth Elevation Mount 
*24 Channel Receiver 
*120? Low Noise Amplifier 
*Feed Horn 

*Cables & Connectors 

*No Modular included 


(May be ordered separately for $79.95) 


$2595.00 


Available through your local Craig Star View dealer * Call or write for information * 
Dealership inquiries welcome * Price subject to change without notic: 


H&R COMMUNICATIONS, INC. subsidiary of Craig Corp. 


Route 3, Box 103G 
Pocahontas, Arkansas 72455 
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Call 800-643-0102 
or 501-647-2291 


Apple Il software 


handles disc files 


FILE A ۸۸ 
SIZE DATA, TYRE 


FIELD HANE 


Maintaining and updating lists of in- 
formation—addresses, orders, finan- 
cial statements, student records—can 
be a hassle when filing cards or other 
papers are misplaced or not in the 
proper order. 

Personal computers can simplify in- 
formation filing by organizing and 
sorting data for you. A program for 
Apple 1111 Plus computers, VisiFile 
from VisiCorp (2895 Zanker Rd., San 
Jose, Calif. 95134), will computerize 
your record keeping, shuffling data to 
and from magnetic discs. (Your Apple 
must have at least 48K —kilobytes—of 
memory and one DOS 3.3 disc drive.) 
Data stored with VisiFile can also be 
used with electronic-spread-sheet, 
analysis, and plotting programs from 
VisiCorp. 

One of the first steps is file defini- 
tion (photo). You tell the program pre- 
cisely how the data you'll be feeding it 
is organized, assign a file name to 
your data, and tell VisiFile how to dis- 
play it on a screen. Fields of informa- 
tion—order numbers, bond prices, 
mailing addresses, etc.—are then 
predefined in length. 

Once you've created a file of data, 
such as customer records, VisiFile can 
sort through the list in several ways. 
You could ask the computer to hunt 
quickly through a disc file of names 
and pull out only those with one zip 
code. Or you might ask the program to 
list checks you've written for medical 
purposes. 

VisiFile lets you reorganize a data 
file without having to enter the in- 
formation all over again. You can also 
program automatic math operations 
between fields for calculating things 
such as gross and net sales, test score 
totals, or taxes. The $250 program 
doesn't require programming know- 
how. But plowing through nine les- 
sons in the manual isn't a one day 
job.—John Free 


Energy saver 


for central 
air conditioners 


CONTROL UNIT 


Add-on hardware for misting incoming 
air includes control box on side of cabi- 
net, valve and tubing from water pipe 
(left), and four nozzles on top. 


Spraying a fine water mist across the 
intake of your central air conditioner 
can slash its power use by as much as 
40 percent, says the manufacturer of 
ACES (air-conditioning energy sav- 
er). 

The mist falls on the unit’s hot con- 
denser coils, where it evaporates and 
absorbs heat from the system. This re- 
sults in colder discharged air, higher 
efficiency, and shorter running time, 
saving electricity. 

A sensor attached to the condenser- 
coil signals when coil temperature 
reaches 105 degrees F. This sends 
water to the nozzles and spraying be- 
gins. A lower limit cuts off the water 
when temperature drops, to avoid 
overcooling the coil. 

Simple enough to install in an hour, 
according to the maker, the R-200 res- 
idential system consists of a solid- 
state control box, thermosensor, five 
spray nozzles, one saddle valve to tap 
into a water line, 30 ft. of plastic tub- 
ing, coil-cleaner liquid, and silicone. 
Five spray nozzles serve air condition- 
ers up to three tons. ACES also offers 
commercial-size kits. 

ACES's control box draws its two 
watts from the 24-V AC thermostat 
relay in the air conditioner. Maxi- 
mum water use is reportedly 4 gallon 
per nozzle per hour. An R-200 system 
sells for $350. ACES, Box 3405, Boul- 
der, Colo. 80307.—Erik H. Arctander 


ON SALE. 
CLEANEST AIR MACHINE. 


A good ionizer makes smoke, dust pass through the loop. Orbit cleans a 
and pollen cling to walls or objects near — 12x 20 foot area, giving indoor air a 
the ionizer (messy, but preferable to mountain fresh feeling. 
breathing the soot into your lungs.) EPA studies show that 90% of indoor 

But new Orbit's ‘electrostatic loop’ pollution consists of invisible, micro- 
technology actually collects pollution, scopic particles. Far/filter cleaners 
much like the remove only the visible 10%. Orbit 
filter on a con- removes both microscopic and visible 
ventional air pollution—silently—through solid state 
conditioner. Soot à electronics. Costs less than 10¢ a month 
is lodged on the to operate. Comes with one year war- 
collection filter as ranty and our 30 day return privilege. 
room air currents Rich, hardwood exterior. Measures 
Unlike other systems, Т x 3". Now save $30 on the cleanest 
peel-ott filter and air machine. 


emitter are washable 
ORDER TOLL FREE. 


and permanent. No 
refills necessary. 
For fastest delivery, credit card 

holders may call our toll free lines. 
Order #10432 for the Orbit Air i 
Purifier. Or send a check for $69 plus jj 
3.50 delivery. CA residents add 696 
sales tax. 


800 -4444 
In Alaska and Hawaii 800 227-3826 


THE SHARPER IMAGE" 


406 Jackson Street, Dept. 8960 
San Francisco, CA 94111 стһе Sharper Image Ж 
Call toll free for our catalog of innovative products. 


YOUR FORMULA FOR SUCCESS 


Small Investment—Fast Pay Back— 


CASI™ 
Computer 
Portrait Systems 
are proven 
phenomenal 
money makers. 


Being in the right place —at the right time —and getting in on the ground floor — has made people rich! It’s 
happening again —right now — with COMPUTER PORTRAITS. In black and white and VIBRANT LIVING 
COLOR. 

Imagine a business that's all cash and delivers profits in healthy gulps. No franchise fees or restrictions. 
Portable. Ready to go without expensive installations. Ideal full time, part time, or weekends. Perfect for 
absentee owners and families. 

With this system, you "take" someone's picture with a T.V. camera and instantly print it out with a 
computer! Don't flinch about a T.V. camera and computer. You drive a car without knowing about engines. 
You switch on your T.V. without being an engineer. The same holds true for the Computer Portrait System. It's 
so push-button simple that a child can operate it. But the profits aren't kid stuff! 


t. PS1182 


fo: 1, Computer Amusement Systems, Inc., Dept.PS1182 
915 Broadway, New York, NY. 10010 


SYSTEMS INC. | Address 
Corp. Headquarters: Û 

915 Broadway, | City. 

New York, NY 10010 Î те Home 

In N.Y.State CallCollect Û — — 


Bus. 


Computer Leisure Systems, 3934 Chesswood Dr., Downsview, Ontario M352W6 
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HOME 
ELECTRONICS 


How they're shrinking 


giant-screen TV 


New lens design flattens 
rear-projection sets 
so they fit in any room 


By JAMES A. BAGGETT 


Shopping for projection TV? You may 
face a dilemma: You want giant- 
screen entertainment, but you may 
not have room for a monster set and 
screen in your home. 

If that’s your trouble, many of to- 
day’s models won’t help you. They 
come in three types: 

€ Two-piece systems with separate 
projectors and screens. These offer su- 
per-size images up to 10 feet diagonal- 
ly—but they can dominate a room. 

® One-piece models with a slide- 
out drawer. Even set against a wall, 
these are fairly conspicuous. 

® Rear-projection models. They've 
been bulky up to now, and room lights 
could wash out the image on the 
translucent screen. 

This year, manufacturers of rear- 
projection sets have a fix for people 
with oversized optical appetites. New 
models by RCA, Hitachi, General 
Electric, NAP (Magnavox, Sylvania, 
Philco), Sony, and Toshiba have a 
clever new lens-mirror system that 
makes it possible to build low-profile 
sets—just 45 inches high—with only 
half the depth (about two feet) of most 
older projection systems. That adds 
up to rear-projection models with a 
picture some 2 times larger than 
those of conventional 25-inch sets, but 
with cabinets only slightly larger 
than most console TV’s. And a concept 
borrowed from conventional direct- 
view color-picture tubes now helps 
prevent washed-out images on rear- 
projection screens. 


120 | POPULAR SCIENCE 


Prices for these new models range 
from about $3,000 to $3,800. That's a 
lot. For that kind of money you could 
buy a two-piece system that delivers a 
far larger picture. And experts, such 
as projection-TV pioneer Henry 
Kloss, believe the biggest images of- 
fer the most satisfying viewing. His 
company, Kloss Video (Cambridge, 
Mass.), markets giant-screen sets. 

Nevertheless, manufacturers have 
responded to shoppers’ demands for 
rear-projection models that blend in 
unobtrusively with furniture. "We're 
giving consumers everything they 
told us they like about big-screen sets 
while addressing the problems they 
have with projection television in the 
home,” said Roger Sweeney, product 
manager for GE TV receivers, intro- 
ducing his company’s 40-inch-diago- 
nal wide-screen model. 


New mirror lens 


An optical package called the Com- 
pact Delta I lens plays a key role in 
the GE and other new sets. Three of 
these systems, designed by Ellis Be- 
tensky for U.S. Precision Lens (Cin- 
cinnati, Ohio), are used in each TV 
set, one with each of the three projec- 
tion tubes. Red, blue, and green im- 
ages from the tubes and associated op- 
tical systems converge on the rear of a 
translucent viewing screen (see dia- 
grams). The image is very bright be- 
cause of the lens’s ultra-fast f/1 
rating. 

“The mirror reconfigures the opti- 
cal path by simply turning it—an an- 
gle change,” says Roger Howe, chief 
executive officer of USP. “This allows 
the CRT and part of the ‘lensing’ to be 
in the back of the TV, a previously un- 
used area.” 

Bright ambient light falling on any 
projection-TV screen makes dark im- 


age areas lighter, spoiling picture 
contrast. Translucent rear-projection 
screens add to the problem since they 
reduce the light reaching your eyes. 
To minimize this washing-out effect, 
set manufacturers have devised a 
black matrix—narrow vertical 
stripes—for the plastic screen surface. 
Ambient light is absorbed by these 
stripes, while the image projected 
from the rear appears on the plastic 
material between them. 

You can see these black-matrix 
stripes by standing very close to a 
screen. This concept is used on most 
conventional TV's, too, with the black 
material either separating phosphor 
stripes or encircling phosphor dots. 
Although not essential on rear-projec- 
tion models, the matrix does enhance 
picture quality in a lighted room. 

Since various black-matrix screens 
and the same Delta I mirror lens ap- 
pear in many new compact rear-pro- 
jection models, does that mean pic- 
ture quality is identical from one 
brand to another? Not at all. The elec- 
tronic chassis, projection tubes, and 
remaining optics may make images 
dim and fuzzy on one model and excel- 
lent on another. On the best models, 
images are bright, crisp, and detailed. 
Comparison shopping is your best bet. 
With the best projection-TV models, 
you should see sharp pictures that 
don't fall off abruptly in brightness 
when viewed 45 degrees or more off 
the screen's center axis. 

U.S. Precision, which has played an 
important role in projection systems, 
isn't standing still. "We are now doing 
work with liquid coupling to elimi- 
nate the air gap between the CRT and 
the first element of the lens," explains 
Howe. "Measurements vary, but some 
say it's possible to nearly double the 
current picture contrast." 0: 


Mirror-lens package, the compact Delta | 
from U.S. Precision Lens (drawing at low- 
er right), has shrunk rear-projection TV 
models. Three of the lenses (top photo), 
along with two external mirrors, focus 
red, green, and blue images from sepa- 
rate projection tubes onto rear of a trans- 
lucent screen (diagram). Images combine 
to form a color picture. The technique en- 


ables set makers to use space in the rear 
of the cabinet, trimming cabinet depth to 
as little as 24 inches. The computer-de- 
signed plastic lenses in the Delta | include 
a faceplate (at right in lower diagram) to 
collect light from the projection tubes. 
Light then passes through a concave field 
flattener that corrects the image for a flat, 
translucent rear-projection screen. The 


beam then passes through a magnifying 
element, is reflected, and exits through a 
correction lens. Low, compact look of 
models with 40- or 45-inch-diagonal 
screens enables them to match room fur- 
nishings without overpowering a room 
(GE shown). Screens are usually de- 
signed to absorb ambient light (see text), 
enhancing picture contrast. 
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There's a danger. And this invisible menace 
will affect nearly everybody reading this ad. 

The danger is pollution — but not the ordinary 
kind. In fact, ten years ago, we didn't have this 
new kind of pollution. Let us explain. 

Ten years ago, cars didn't have catalytic 
converters. Today, these catalytic converters 
"grind up" the car exhaust into particles so 
small they form micron soot, and micron soot 
is so fine, it can be easily absorbed into your 
lungs. Even the EPA has stated, "Because it is 
50 fine, such soot particles stay longer and 
cause more damage in the respiratory tract." 

Ten years ago, homes were able to 
"breathe" or exchange air between the out- 
doors and indoors four or five times a day. 
Today, with our well-insulated energy-consci- 
ous buildings our homes literally create and 
trap pollution that we breathe unwittingly. 


OTHER PROBLEMS 

There are other problems too. Add the daily 
soot, dust, smoke and other impurities in the 
air and you've created pollution problems 
even worse than they were ten years ago—so 
bad in fact that environmental groups are 
especially concerned over this new "time 
bomb" lurking in our environment. 

But American ingenuity hasn't been sitting 
Still. A rash of small devices containing char- 
Coal filters with fans and selling for around $30 
have literally flooded the market. The problem 
is that these devices only remove particles 5 
microns or larger. Today's micron soot is one 
micron or smaller. Cigarette smoke for exam- 
ple is 2 to 3 microns or smaller. 


70,000 UNITS SOLD 

In 1978, JS&A introduced the negative ion 
generator in a national advertising campaign 
and sold over 70,000 units. It was a device that 
cleaned the air by electrostatically removing 
particles even smaller than one micron. Hos- 
pital burn centers soon began using com- 
mercial versions ofthe negative ion generator. 

Removing sub micron particles from the air 
was very important, but there was also a sur- 
prising second benefit. The unit added neg- 
atively charged ions to the air. 


We've all felt the effects of negative ions 
after a thunderstorm. When you take a deep 
breath, the air smells good and you feel good. 

The opposite is true of positive ions which 
can be found in polluted environments, air 
conditioned office buildings and in auto- 
mobiles. Many scientists believe that positive 
ions make you feel moody, depressed, irrita- 
ble and restless. A negative ion generator 
cancels out the positive ions and fills the air 
with negative ions. 

AN EXPERIMENT 

When you blow smoke into an inverted glass 
bowl and put it over an ion generator, the 
smoke immediately vanishes. Or if you place 
the ion generator in an odor-filled room, the 
room soon smells fresh. 

It was these experiments that really con- 
vinced the public that the JS&A ion generator 
was a valuable new home appliance. Soon the 
market was flooded with competitive ion gen- 
erators. Many were not as efficient as JS&A's 
first model. Some emitted very few ions and 
one actually emitted dangerous levels of 
ozone. JS&A conducted independent labor- 
atory tests and publicized the results which 
showed that JS&A's unit was indeed the best. 

That's the history. But like any new tech- 
nology, there's sure to be improvements. The 
first ion generator produced negatively 
charged ions which attached themselves to 
the pollutants and then fell to the ground. You 
ended up with clean, fresh air but also dirty 
rugs and walls. 

In winter, the units created electrostatic 
discharges which can be uncomfortable when 
touching a doorknob or someone else. 

CONTROLLED ION ENVIRONMENT 

So American scientists created an ion 
generator using a bipolar emitter which emits a 
balanced amount of negative ions to create a 
controlled ion environment. One emitter pro- 
duces negative ions and the other controls and 
shapes those ions to create an ion bubble. 

The end result is a unit which leaves just the 
right amount of negative ions in a large room, 
attracts the pollution particles and deposits 


Fresh Air 
Bubble 


Surround your body or your work place with 
ion-controlled fresh air in America’s first 
bipolar electrostatic home precipitator. 


The unit measures only 2"x 4 "x 7" and its 
black and wood grain styling will fit into most decor. 


them on a beautiful wooden collector while 
keeping your floors and walls free of dirt. 
You're actually placed in a fresh air bubble 
while you work, sleep or relax and with no 
uncomfortable electrostatic charge. But wait, 
there's more. 

We'll enclose with each unit, a white paper 
filter which you can place over the wooden 
collector. If the white paper is not blackened 
with micron soot after only ten days, please 
send your unit back for a full refund and we'll 
also refund your $4.00 postage and handling. 
And you can make that test anytime within 30 
days after you receive your unit. 

The white filter test will prove just how dirty 
your environment really is and it will also prove 
the effectiveness of the Fresh Air Bubble—the 
most powerful ion product sold today. 

We urge you to try the Fresh Air Bubble in 
your home or office. Put one on your desk or in 
any smoke-filled room. Notice the refreshing 
difference in your work environment. Take it 
home and plug it in next to your bed. Chances 
are, you'll want to buy another one before our 
30-day trial period ends. 

When you order the unit, we'll send you the 
Fresh Air Bubble complete with instructions 
and a one year limited warranty. Then plug it in 
and leave it run all day and night. The cost to 
run the unit is only a few cents per day. 

The era of the bipolar electrostatic precip- 
itator as a home appliance is here. Order the 
best unit available at no obligation, today. 

To order, send a check or money order to 
the address below or credit card holders call 
toll free 800 228-5000. When ordering, please 
use the order number (shown in parentheses) 
for faster service. Please add $4.00 for post- 
age and handling and Ill. residents add 6% 
sales tax. 

Fresh Air Bubble $89.95 (7050PS02). 
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The Smoke Zapper electrostatically absorbs the smoke 
from the cigarette so efficiently that no smoke escapes 
into the air. 


Atfirst people laughed. That was 1978. Four 
years later, ion generators (devices that emit 
negatively charged ion particles) can be found 
everywhere. 

Positive magazine articles, heavy advertis- 
ing and more importantly, word-of-mouth 
spread the word. Soon a new generation of 
products appeared on the market and the de- 
mand grew. 

PLENTY SOLD 

JS&A sold close to 100,000 ion generators 
during this period. And with just about any unit 
to choose from, we still feature the Fresh Air 
Bubble shown in this issue as the best unit 
available. And consumers continue to pur- 
chase this product in great numbers. 

But there are two other units that deserve 
mention and we'd like to show them here too. 
Ironically, both are produced by the same 
company that manufactures the Fresh Air 
Bubble, AID, Inc., of California. 

SMOKE ZAPPER 

The most exciting new entry is the Smoke 
Zapper-an electronic device that resembles 
anashtray and completely removes the smoke 
from a cigarette. The Smoke Zapper electro- 
statically attracts the smoke particles onto a 
removable filter located within the device. 

A separate ion emitter also creates a fresh 
air bubble that surrounds the area of the ash- 
tray and helps precipitate the smoke particles 
blown into the air. 

It is commonly known that "side stream" 
smoke (the non-filtered smoke generated by a 
cigarette at rest) and "second hand" smoke 
(the smoke inhaled from other people's cigar- 
ettes) is as harmful or more harmful than the 
filtered smoke directly inhaled by smokers 
themselves. 

ELIMINATES SMOKE 

The Smoke Zapper not only totally elimin- 
ates the side stream smoke but dramatically 
reduces the second hand effects as well. The 
Smoke Zapper has no vacuum fan or any mov- 
able parts. It simply uses a new patent-pend- 
ing concept of electrostatic precipitation which 
causes the smoke to totally disappear when a 


cigarette is resting on the unit and greatly re- 
duces the smoke blown in the air. The ash 
holder and filter are removable so you can 
easily clean the system after use. 

We feel that the combination of a Fresh Air 
Bubble environment and an electrostatic side 
stream smoke precipitator and filter system is 
the most scientific and sensible approach to 
keeping the air clean in a smoke polluted envi- 
ronment. The cost for the system, including six 
filters and one-year warranty, is only $59.95 
(7052PS01 3.50). 


The Fresh Air Bubble Machine makes a hand- 
some addition to any room. 

The Fresh Air Bubble (see our other ad) has 
become a standard fixture in thousands of 
homes and offices throughout the States. 


Air _ 
Purifiers 


An ash tray that removes smoke 
and a new decoration. Here are 
the latest products in the 

battle to keep the air 

we breathe clean. 


But many people have asked for a more 
decorative unit—a system that could cover a 
large area or one that was more powerful than 
the basic Fresh Air Bubble. 

The Fresh Air Bubble Machine is the heavy- 
duty version of the basic unit and was de- 
signed for a more permanent installation. 

Designed to look like a fixture it hangs from 
the ceiling and makes a handsome conversa- 
tion piece or beautiful decoration with its red- 
wood cover and thick plexiglass design. The 
unit easily wires into a ceiling 110 volt-light 
fixture or it can be hung from a hook like a 
swag in any corner of your room with its 
twenty-foot line cord. 

Cleaning the unit is also quite simple. The 
wooden collector slips right off and is easily 
washed. All components are functional—from 
the plexiglass at the top which prevents your 
ceilings from getting dirty to the high position 
of the emitter which gives excellent room 
coverage. 

The unit is 21 inches long and comes com- 
plete with instructions and a one-year limited 
warranty. $149.95 (7051Р501 6.00). 

Negative ion generators will eventually be- 
come a popular product and dozens of product 
spin-offs will become available. When they do, 
JS&A will continue to be the company that 
introduces the best, like the three models 
shown in this publication. 

Why not order one at no obligation, today? 

To order, send a check or money order to 
the address below or credit card holders call 
toll free 800 228-5000. When ordering, please 
note the order number and postage and han- 
dling (shown in parentheses) for faster ser- 
vice. Illinois residents add 6% sales tax. 
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One Free 


We've come up with a unique plan to make 
buying your holiday gifts easy and inexpen- 
sive. Here's how it goes. 

Order any one of the two gift ideas shown 
above and your cost is only $19.95 each. But 
order $100 worth of them and we'll throw in 
one free. 

The concept is simple. ۱۱ costs us the same 
to fill your order for one LocLoc as it does for 
five, so as an incentive for you to buy more, 
we're throwing in an extra one, and both of us 
share in the savings. 

And you can order various combinations 
too. Get 3 LocLocs and 3 TimeBalls. Order 5 
TimeBalls and one LocLoc. Order one white 
TimeBall, 2 green TimeBalls and 3 gold Loc- 
Locs. The key is that all orders must have six 
items listed to qualify for the $100 price, and 
any odd number of units must be charged at 
the $19.95 figure. 

Oh yes, one more little provision. To keep 
this program fair and still provide our 30-day 
return privilege, you may return your entire 
purchase for a full $100 refund if you return 
everything. But if you return one item for a 
refund you will get no refund and if you return 
two you'll get only a refund for the second item, 
etc. Our computer is very clever that way. Now 
that we've reviewed the rules, here's a des- 
cription of the product. 


The JS&A TimeBall: v Digital Clock and the LocLoc make 
such great gifts, we've made them easy to buy in quantity. 


THE LOCLOC 

The LocLoc is a digital watch in a lock that 
hangs from your belt loop. The digital display is 
upside down to everybody but you. 

Want the time? Flip up the LocLoc and 
glance down. There's no watch to wear on 
your wrist, nothing to lug in your pocket, and 
it's a great way to keep track of the time while 
wearing a beautiful new piece of jewelry on 
your jeans or business suit. You can wear the 
LocLoc on everything from a pair of Calvin 
Kleins to formal evening attire or even as a 
piece of jewelry around your neck. 

The LocLoc is a full 5-function digital watch 
with night-light—all housed in a solid brass 
case. The case is water resistant and comes in 
gold-tone, silver-tone, and black. 

Just twist the clasp on the lock and it opens. 
Then slip it over your belt loop. You'll enjoy the 
freedom of having nothing on your wrist and 
the convenience of always having the correct 
time at a glance. 


THE JS&A TIMEBALL DIGITAL CLOCK 

The TimeBall is a sphere-shaped clock with 
drowse alarm and night-light. It's small too— 
only a few inches in diameter. The TimeBall 
comes in three bright colors, green, red and 
white and comes complete with battery and 
instructions. 


They're only $19.95 each but we'll give 
you one free if you'll share in our concept. 


Here's your chance to stock up this year on 
great last minute gift ideas at very reasonable 
prices. Order a bunch of LocLocs and Time- 
Balls, today. 

To order, send a check or money order to 
the address below or credit card holders call 
toll free 800 228-5000. When ordering, please 
note the order number and postage and han- 
dling for faster service. Illinois residents add 
6% sales tax. One year limited warranty. Add 
$3.00 for postage and handling per order. 
Green TimeBall (2080PS01) .. . 
White TimeBall (2081PS01) 
Red TimeBall (2082PS01) . 
Gold LocLoc (2020PS01) ۰ 
Silver LocLoc (2010PS01) ۰ 
Black LocLoc (2030PS01) . 
6 Assorted Items (2035PS01) 
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LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


Auto everything 


They’re called autofocusing cameras—but 
after using the Panasonic PK-956 (above), 
| found they do a lot more than keep out 
the fuzzies. At first, | was skeptical—| fig- 
ured an “auto” camera would make a big- 
ger difference in my pocketbook than it 
would in my moviemaking. | was wrong: 
You'll pay more (this one is $1,295), but 
the difference in results over convention- 
al video cameras can be tremendous— 
and for a couple of reasons. 

Technically, it's simply hard to make a 
bad shot—you just aim and shoot. Two 
sensors, above and below the lens, 
“watch” the scene; a microprocessor in- 
side the camera computes the distance to 
your subject. Result: The lens silently 
whirs in and out, refocusing all images in 
about М second. At the same time, anoth- 
er sensor tells the clever camera the light 
level-an automatic iris stops down for 
just the right amount. 

As a test, | took the camera to the 
beach—a lake in eastern Pennsylvania. 


The kids played in the sunlit sand just in 
front of me. Across the lake were vacation 
homes masked in the shadows of trees. 

With a conventional camera, panning 
from the kids to the houses would cause a 
panic in wrist-twisting: lens out, iris 
down, and adding a touch of its telephoto 
capabilities for a better view would make 
a magician envious of my technique. And 
all, unfortunately, could result in a slightly 
out-of-focus, underlit subject for a few 
seconds of tape. 

Not so with an auto camera. Just re-aim 
atthe new scene, and the clever box eas- 
ily keeps up with you. The results | got 
were technically perfect: all images in fo- 
cus and well lighted. But there was anoth- 
er bonus | hadn't expected. 

Since this is a top-of-the-line model, it 
comes with extras that help you make a 
more professional tape. For instance, in 
the "auto-fade" mode, the camera fades 
in or out of scenes when you start or stop 
arecording. There are no annoying jumps 
from one shot to another. Also, the pic- 

Continued 


WALKMAN 
OWNERS! 


Save money on these great ac- 
cessories for your Sony Walkman, 
Toshiba, Panasonic, Sanyo and 


STEREO HEADPHONE: This 
lightweight stereo headphone 
(1.4 oz. produces full-fidelity 
sound. Foam ear cushions for 
secure fit. Comes with 2 adapter 
Jacks for either home stereo or 
‘Walkman-type units, SPECIAL 
$4.95 (Reg. $995]. 


& № 
مس 


CLOSED 


FMS-101 PORTABLE MINI-STEREO SPEAKERS: 
Plugs into any cassette player or personal radio and turns 
it into a stereo system—perfect for travel or home use. 
The twin speakers measure 44" x 2/4" (closed) and fitina 
shirt pocket. SPECIAL $14.95 complete with carrying 
case (Reg. 524.95). 


T7" FM TUNER PACK: Looks just 
like a tape cassette. Just pop the 
pack into the cassette compart- 
ment of any stereo player (like 
Sony Walkman |. And it be- 
comes an FM radio, Instantly, 
you're listening to a whole 

world of greater FM stereo sound. SPECIAL $ 

[was 524.95). 


$А-501 COMPACT STEREO SPEAKER SYSTEM: 
For home or office. Plug your cassette player into these 
4° speakers and enjoy rich stereo sound. Can be wall 
hung. Comes with 200" speaker wire and stereo plug. 
Dimensions: 4%" x 5” x 1%^ ea. SPECIAL $19.95 a pair 
(Reg. $29.95) 


NEW RADIO HAT. In- 
genious! AM radio built 
into a smart durable 
"USA" cap. Separate 
volume and station se- 
lection controls. Plus 
convenient earphone. 
Cap's adjustable head- 

band fits all. Works on 2 AAA batteries [not included). 

Special $17.95. (Reg. $2995] 


--------------- 


Satisfaction guaranteed. If you are not completely 

satisfied with your purchase, return within 15 days fora Û 
full refund I 
Mail coupon to order by check or credit card to: 
GEMOND CO. INC. 11 Moonachie Rd.. І 

| Moonachie, N.J. 07074. (201) 440-2743 
Please send: ___ Headphone @54.95 ea. 

— FMS-I0I @ $14.95 pr. 

— FM Tuner pack @ $19.95 ea. 

5А:501 @ 519.95 pr. 

— Radio Hat @$17.95 

Please include $2.95 for post. & hand. for each order. 
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BEHIND EVERY GOOD 
SINCLAIR IS A MEMOPAK 


If you own a Timex-Sinclair 1000 or ZX81 computer, you should 
have a Memopak behind it. From increased memory to high 
resolution graphics, Memotech has a Memopak to boost your 
system's capabilities. Every Memopak peripheral comes in 


a black anodised aluminum case and is designed to 
fit together in “piggy back” fashion to enable 
you to continue to add on and still keep an 


integrated system look. 3 


Printer Interface: 
High Resolution Graphics 


Order at no risk 

All Memotech products carry our 10 day 
money back guarantee. If you're not completely 
satisfied, return it in ten days and we will give 
you a full refund, 
And every Memotech product comes with a six 
month warranty. Should anything be defective 
with your Memopak, return it to us and we will 
repair or replace it free of charge. Dealer 
inquiries welcome. To order any product write 
Memotech or call our toll-free number 


800/662-0949. 


Please include $4.95 for shipping and handling 


Memopak 64K RAM The 64K RAM extends the 
memory of your Sinclair by 56K to a full 64K. It is 
directly addressable, user transparent, is neither 
switched nor paged and accepts such BASIC 
commands as 10 DIM A (9000). The Memopak 64K 
turns your Sinclair into a powerful computer suitable 
for business, recreational and educational use. No 
additional power supply is required — $179.95. 
Memopak 32K RAM The 32K RAM Memopak offers 
your Sinclair a full 32K of directly addressable RAM. 
Like the 64K Memopak, it is neither switched nor 
paged and enables you to execute sophisticated 
programs and store large data bases. It is also fully 
compatible with Sinclair's or Memotech's 16K RAM to 
give you a full 48K of RAM — $109.95. 

Memopak 16K RAM The Memopak 16K RAM provides 
an economical way to increase the capabilities of your 
Sinclair. And at the same time, it enables you to 
continue to add on other features with its “piggy 
back” connectors. It is compatible with the Sinclair 
16K or a second Memopak 16K or Memopak 32K to 
give 32K or 48K of RAM respectively — $59.95. 


Memopak High Resolution Graphics The Memopak 
HRG contains a 2K EPROM monitor and is fully 
programmable for high resolution graphics. The HRG 
provides for up to 192 by 248 pixel resolution — 
$144.95. 

Memopak Printer Interface The Memopak 
Centronics Parallel or RS232 Interface paks enable 
your Sinclair to use a wide range of compatible 
printers (major manufacturers’ printers available 
through Memotech at significant savings). The 
resident software in the units gives the ASCII set of 
characters. Both Memopak printer interfaces provide 
lower case character capabilities. The RS232 Interface 
is also compatible with modems — Centronics 
Parallel $104.95, RS232 $139.95 

New products coming soon Memotech will soon be 
introducing four new Sinclair compatible products: 

* High quality direct connection keyboard 

* Digitizing tablet 

* 16K EPROM and programmer 

* Disk drive 

Watch for our future advertisements. 


CORPORATION 


7550 West Yale Avenue Denver, Colorado 80227 (303) 986-1516 TWX 910-320-2917 
When ordering please indicate ad code: PS 11 
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Look and listen 
[Continued] 


ture you shoot can be titled: The side but- 
tons (in inset photo) allow you to insert 
text at any position. There’s even a built-in 
stopwatch display that can be recorded 
along with the picture for accurate time 
referencing. It also has an editing feature, 
but this only works with Panasonic's new 
microprocessor-controlled VCR. 

Of course, some of the “normal” extras 
are also there: variable-speed motorized 
zoom (6:1), automatic white-balance set- 
ting, f/1.4 lens with macro capability, elec- 
tronic viewfinder that reverses for left- or 
right-eye operation (although | found this 
camera difficult to use in the “lefty” posi- 
tion), and a %-inch Newvicon tube for use 
down to just three foot-candles of light. 


FCC OK's DBS 


The FCC has okayed the use of a Direct 
Broadcast Satellite service to our homes. 
It means you'll be able to install a small 
(2.5-foot) dish antenna on your roof and 
snag TV signals directly from medium- 
powered communications satellites orbit- 
ing some 22,000 miles above. The first 
company to take advantage of the new 
medium appears to be United Satellite 
Television, working with General Instru- 
ments. It has leased part of a Canadian 
ANIK-C2 satellite and will be supplying 
four or five channels to rural areas of the 
northeastern U.S. beginning in 1983. Oth- 
er companies, such as Alcoa Aluminum, 
working with Nipon Electric, will likely be 
using U.S. satellites starting around 1986. 
Unlike other pay-TV services, you'll be 
able to buy as well as rent the equipment. 
Total price for an in-home installation will 
be roughly $600 to $750. 


New video games 


If you think reviewing video games is an 
easy chore, just try taking the joy stick out 
of your kids' hands and telling them you 
have to work. The results of those bat- 
tles—and the ones | endured on the view- 
ing screen-came down to recommend- 
ing two new games: StarMaster from Ac- 
tivision and Frogger from Parker Broth- 


Г 


ers. In StarMaster, you pilot a spacecraft 
through the universe looking for the bad 
guys. It's about the most sophisticated 
game I've tried. Frogger gets you hopping 
mad at cars, trucks, and hungry alligators 
that are trying to do you in. (I could have 
said, make you “croak,” but | didn't.) Both 
are for the Atari system. ۵ 


THE FANTASIA PORTABLE AM/FM 
MULTI-COMPONENT 
STEREO SYSTEM 


TAKE IT ALONG. OR TAKE ALONG ONLY THE DETACHABLE 
POCKET STEREO CASSETTE RECORDER WITH HEADPHONES. 
ITS A DOUBLE PLAY. 


Its ready to go wherever you go. 

The sleek, silver finished case is only 62" 
high and 19" long. It weighs only 11 pounds, 
too (including batteries). 

It will turn wherever you are into a small 
concert hall with its powerful amplifier driving 
two 372" woofers and two 27" tweeters. 

Carry it to the backyard or beach and the 
component stereo sound will create your 
own outdoor music concert. 

You can listen to your favorite concerton 
the AM/FM stereo radio or play your own 
cassette tapes. 


RECORDING IS EASY. 


Just push the recording button. That's 
all there is to it It has an Automatic Level 
Control circuit so that the recording level is 
controlled automatically and no other adjust- 
ments are necessary. 

You can record directly from the radio. 

You can record from the builtin micro- 
phones. 

You can record in stereo from the ex- 
ternal microphones, too. 


nennen ^ ^ 


THE SPEAKERS ARE 
REMOVABLE FOR GREATER 
STEREO EFFECT 

The speakers can be detached from the 
set. This allows you to set up in your own 
room the best possible stereo effect for your 
۱۵۱۹۵0۵۱ listening pleasure. 


THE UNIQUE DETACHABLE 
POCKET CASSETTEE STEREO 
RECORDER 


This amazingly compact pocket cassette 
stereo is only 6" long, 3%” high and ۲۳ 
wide. It slips out of its enclosure in the stereo 
amplifier and takes to the road with you. It 
functions as a complete unit by itself. 

That way, you can use it for note taking, 
meetings or just listening to music. 


BIG SOUND 
FROM SMALL HEADPHONES 


You can enjoy stereo music from the tape 
recorder through the stereo headphones. 
What's more, the headphones, which come 
with the set, are so light you won'teven know 
you have them on. And the sound is so good 
you'll have to hear it to believe it. It has clarity, 
depth and presence. 

Those remarkable headphones project 
up to an amazing 8000 Hz frequency re- 
sponse. The tape recorder can be powered 
by an auxiliary source for use in your car, 
boat and home. 

Also, there's a jack for an extra set of 
headphones. That way, you can share your 
personal listening world with a friend. 


IT DOES RECORDING, TOO. 


As if all these features weren't enough, 
we'll spoil you with one more intriguing ad- 
dition. That's full recording ability with the 
cassette recorder through a built-in conden- 
ser microphone. 

All you need to dois press the record but- 
ton. It's that easy to use. When the cassette 
reaches the end of the tape, it will automat- 
ically shut itself off. 

Three "AA" batteries provide hours of 
power for the cassette. A carrying case and 
shoulder strap come with it, too. 

All in all, the Fantasia stereo system will 
give you the rugged, reliable performance 
that has made it world famous. 

Now for the price. The complete set is 
only $229.95. Indiana residents add 4% 
sales tax. 

This is a limited time offer. If you aren't 
completely satisfied, we'll give you a full re- 
fund after 15 days. There's a full 90 day war- 
ranty on the set, too. We'll accept Master 
Charge and Visa. Add $3.50 for shipping 
and handling. Allow 4-6 weeks delivery time. 

To order, call 24 hour toll free or send 
check or money orderto the address below. 


[EVEL ON 


MARKETING GROUP, INC. 
506 Ohio St. @ Terre Haute, IN 47807 


812/234-4118 
S 


To order call Toll Free 24 HOURS A DAY, 7 
DAYS A WEEK. 
1-800-457-0507 


In Indiana Call 1-800-742-0527 


Fingerprint 
scanner 


—security system with 
0 personal touch 


Your print is the only 
key that will open 
these unpickable locks 


By KATHLEEN MURPHY LORD 
PHOTOS BY JOHN KEATING 


If you were asked to name the thing 
that makes you unique, what would 
you pick? No, it’s not your sea-green 
eyes or your diamond-studded tooth. 
It’s your fingerprint. 

A new electronic security system 
uses just that to verify your ID. 
The Defense Intelligence Agency 
and Sandia Laboratories in New Mex- 
ico are among the first to employ the 
new system developed by Fingerma- 
trix, Inc. (White Plains, N.Y.). The 


The minutiae—where print lines end or 
fork—are the unique points that make up 
your file (circled areas at right). To re- 
quest access, you key in your ID number 
and place your finger on the input plat- 
en (above). A laser scans the "map," ex- 
tracts the minutiae, and converts them 
to digital information. The terminal then 
compares this to the file in its memory. 
An ID VERIFIED message should appear 
within five seconds—if the files match 
up. You get three tries. 
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company is marketing two "personal- 
touch verification" units. The System 
201 controls physical access to any 
tight-security area. The Finx 401 sys- 
tem provides security for computer 
terminals. 

You enroll in either system by plac- 
ing a finger on a one-inch-square mir- 
rored platen (see below). The area of 
contact forms a map of your finger- 
print's whorls and valleys, which a la- 
ser then scans. Only the minutiae— 
the ridge endings and branches that 
make each fingerprint unique—are 
extracted. This information is digi- 
tized, and an ID number is assigned to 
your file. (A backup file of another of 
your fingerprints is entered, as well.) 
Unlike a conventional key, credit 
card, or bank card, your print charac- 


teristics cannot be forged or stolen. 

Harold Buchanan, Fingermatrix 
vice-president of marketing, claims 
that the system is the ultimate in ac- 
curacy. "In the security business we 
talk about two types of error," he said. 
"A type I error is falsely rejecting 
someone who should be admitted. A 
type II error is falsely admitting 
someone, and that is usually more 
damaging. In its inquiry to us, the 
military requested a system with one 
percent type I error and 0.5 percent 
type II error. Our system recorded 
0.37 type I errors and 0.03 percent 
type II errors in tests. Its accuracy 
blew their initial specs right out of the 
water." 

Personal-touch verification isn't 
the only biometric identification sys- 
tem. Voice prints, hand geometry, 
and a retina-scanning system are all 
existing technologies. But its product, 
says Fingermatrix, is faster, more ac- 
curate, and less expensive. A com- 
plete system, with terminal and host 
computer, costs about $72,000. 

Future applications are only as lim- 
ited as your imagination. Think of us- 
ing your print as the key to your car or 
your house. Consider entering your 
Las Vegas hotel room at the touch of a 
finger and playing blackjack at a vid- 
eo terminal. That one's not fantasy: A 
casino interested in in-room gaming 
has talked to Fingermatrix about se- 
curing its hotel doors. ш) 
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Imagine building your own computer 
for only $79.95! 

That's exactly what you can do with 
the ZX81 kit. It comes with all the parts 
you need and complete diagrams and in- 
structions for putting it together. All you 
have to supply is soldering iron, solder, 
and a screwdriver. Plus, of course, a little 
bit of work. 

But you get a lot more than several 
hours of kit-building fun. You also get a 
surprisingly powerful personal computer. 
The ZX81 hooks up to any TV for a 32- 
character by 24-line display (we provide 
the connecting cables). You can also use a 
standard cassette recorder to store your 
programs (again, we provide the cables). 

Most important, you get a BASIC pro- 
gramming language that's powerful 
enough to challenge and interest the 
most experienced programmers. The 
ZX81 can handle multidimensional string 
and numerical arrays. It has full mathe- 
matical functions accurate to eight deci- 
mal places. Single-key entry for every 
command. Syntax error detection, de- 
bugging codes, and easy editing. Plus 
features that are ideal for creating games, 
such as 20 graphic symbols, continuous 


The Sinclair 


781 personal 


display, and random number generator. 

The ZX81 can be expanded too. You 
can increase the memory from 1K to 16K 
with our Memory Module for $49.95. 
And you get a comprehensive manual 
that completely documents the capabili- 
ties of the ZX81, and teaches program- 
ming from the ground up. 

Inshort, you get all the features that 
have made the Sinclair ZX81 the fastest 
selling personal computer in the world. 
And you get the satisfaction and fun of 
building it yourself. 

A few years ago, this kind of computer 
power was simply unavailable to the 
individual. Even today, most personal 
computers are too expensive to buy for 
personal use. 

But the ZX81 kit can be yours for only 
$79.95. Take advantage of this unique 
offer today. To order, send the coupon 
along with a check or money order. Or for 
faster delivery, call our toll-free number 
and use your MasterCard or VISA. 

To order call toll free: 800-543-3000. 

Ask for operator #509. In Ohio call: 800- 
582-1364; in Canada call: 513-729-4300. 
Ask for operator #509. Phones open 
24 hours a day, 7 days a week. Have your 


4 ۰ 
computer kit 


Build your own computer for $79.95 


: Учма ае 


MasterCard or VISA ready. 

These numbers are for orders only. If 
you just want information, please write: 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 


۸۵۵0۵۶ | SAITO. Shelat Researched, | 
IET MAIL TO: Sinclair Research Ltd., 
ZX81 Kit 


One Sinclair Plaza, Nashua, NH 03061. 
PRICE* QTY. AMOUNT 
16K Memory 
Module 


| Shipping and 
Handling 


"U.S. dollars 


[sss | | 


| Name 


Address 


Sinclair technology is also available in Timex/Sinclair 
computers under a license from Sinclair Research Ltd. 
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ESCORT 


Carrying Case 
And Visor Clip 
Included 


` 


Radar Intuition 


Your stereo will demonstrate this radar detector’s unusual abilities. 


What Could Be Better 

Than Unbelievable Range? 
By now, you've probably heard some tall sounding stories 
about how far away the ESCORT® radar warning 
receiver picks up radar traps. You know, the ones where 
they talk in miles instead of car lengths. The stories go 
оп to say that 65008۲5 superheterodyne receiving 
circuits provide as much X and K-band warning as you 
can possibly use, and then some. If you've never used 
an ESCORT, they may seem pretty far fetched, but most 
of them are true. Over hills, around corners, and from 
behind, 


Car 54 Where Are You? 

Maximum detection range is wonderful, but it's far 
from the whole story. In some ways, radar detectors are 
like smoke alarms; you want to make sure that you don't 
miss anything, but you don't want a lot of false alarms. 
ESCORT won't disappoint you. Beyond that, when a 
smoke alarm sounds off, the most pressing thing on 
your mind is: Where is the fire? Is it ahead of you, behind 
you, above you, or below you? In the same room, or at 
the other end of the house? Your senses can help you 
find fire, but, on the highway, you can't feel or smell 
radar. ESCORT is your sixth sense. 


Hearing Is Believing 

ESCORT reports its findings straight to your ears in a 
way no other detector can match. Its vocabulary 
includes a Geiger-counter-like pulsating rhythm that 
relates radar intensity in a smooth, natural, and intuitive. 
manner, making it easy to sense the distance to radar. It 
can tell you if radar is ahead of you, behind you, or even 
traveling along with you in traffic. ESCORT also speaks 
different languages for each radar band. Since the two 
bands behave differently, the distinctive tonal 
differences eliminate surprises. You'll even be able to 
tell "beam interrupter,’ "trigger; ог "instant-on" type 
radars from other signals just by the sounds they make. 
Ditto for radar burglar alarms and door openers. 
ESCORT has a lot to say, and we've developed a new 
way for you to get acquainted quickly. 


Play It, Sam 

ESCORT's instruction book contains a wealth of 
information. Actually, it's the ESCORT user's Bible. But, 
the quickest way to become fluent in ESCORT's lan- 
guage is to play the Radar Disc on your stereo turntable. 
You'll hear firsthand how to interpret what ESCORT tells 
you in a number of situations. We now include this 
special Disc with every ESCORT so you can take a 
test drive as soon as you open the box. 


No Stone Unturned 

The ESCORT Radar Disc is the latest addition to a 
long list of standard features. We don't scrimp on 
anything. Here they are: = Patented Digital Signal 
Processor ш Different Audio Alerts for X or K Band 
Radar = Varactor-Tuned Gunn Oscillator tunes out false 
alarms w Alert Lamp dims photoelectrically after dark 
m 1/64 Second Response Time covers all radar ш 
City/Highway Switch filters out distractions = Audio 
Pulse Rate accurately relates radar intensity = Fully 
Adjustable Audio Volume ш Softly Illuminated Signal 
Strength Meter = L.E.D. Power-On Indicator = Sturdy 
Extruded Aluminum Housing w Inconspicuous size 
(1.5H x 5.251۷ x 50) = Power Cord Quick-Disconnect 
from back of unit = Convenient Visor Clip or Hook and 
Loop Mounting = Protective Molded Carrying Case = 
Handy Cigar Lighter Power Connection = Spare Fuse 
and Alert Lamp Bulb. 


= 


ESCORT. 
тек: 


New! 
3316 RPM Radar Disc 


What The Critics Say 
Car and Driver: . . . "Ranked according to perform- 
ance, the ESCORT is first choice it looks like 
precision equipment, has a convenient visor mount, and 
has the most informative warning system of any unit on 
the market . . . the ESCORT boasts the most careful and 


clever planning, the most pleasing packaging, and the 
most solid construction of the lot: 


BMWCCA Roundel: . . . "The ESCORT is a highly 
Sophisticated and sensitive detector that has been 
steadily improved over the years without changing those 
features that made it a success in the first place . . . In 
terms of what all it does, nothing else comes close" 

Playboy: . . . "ESCORT radar detectors . . . (are) 
generally acknowledged to be the finest, most sensitive, 
most uncompromising effort at high technology in the 
field" 

Autoweek: . . . "For the third straight year, no manu- 
facturer has bettered the ESCORT's sensitivity . . . the 
consistent quality is remarkable” 


Made In Cincinnati 

If you want the best, there's only one way to get an 
ESCORT. Factory direct. Knowledgeable support and 
professional service are only a phone call or parcel 
delivery away. We mean business. In fact, after you open 
the box, play the Radar Disc, and install your ESCORT, 
we'll give you 30 days to test it yourself at no risk. If 
you're not absolutely satisfied, we'll refund your pur- 
Chase as well as pay for your postage costs to return it. 
We also back ESCORT with a full one year limited 
warranty on both parts and labor. So let ESCORT change 
radar for you forever. Order today. 


Do It Today 
Just send the following to the address below: 
C Your name and complete street address. 
О How many ESCORTS you want. 
O Any special shipping instructions. 
CI Your daytime telephone number. 
2 А check or money order. 


E жш 


Credit card buyers may substitute their card 
number and expiration date for the check. 
Or call us toll free and save the trip to 
the mail box. 


CALL TOLL FREE 
IN OHIO CALL. . 800-582-2696 


ESCORT (Includes Everything). . . . $245.00 
Ohio residents add $13.48 sales tax. 


Extra Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is pro- 
cessed for shipping immediately. Personal or 
company checks require an additional 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


. 800-543-1608 


О Cincinnati Microwave 
Department 1116 
One Microwave Plaza 
Cincinnati, Ohio 45242 


Power saver 


smooths motor response 


Controller senses motor- 
power needs; supplies 
it only on demand 


By E. F. LINDSLEY 


One day about three years ago, Rhey 
Hedges, technical director for Parker 
Electronics in Ft. Lauderdale, Fla., 
was watching an undulating green 
trace on the oscilloscope in his lab. 
The trace was monitoring the power 
going to a one-horsepower riotor. As 
Hedges changed the load оп the mo- 
tor, something that he’d never noticed 
before caught his eye. Superimposed 
on the main trace was a smaller ripple 
that changed slightly as load varied. 

“Sometimes inventors are lucky,” 
Hedges said, recalling the chain of 
events that put him on the trail of a 
new power-saving technology for elec- 
trié motors. "Having worked for 20 
years in FM communications, I knew 
I was seeing sidebands. A motor man 
might never have noticed it." 

To a radio man, sidebands are 
waves or modulations riding on an- 


other wave form. In this case, they in- 
dicated that changing the load on a 
motor had a direct effect on its power 
supply. "It was the signal ۲۵ been 
searching for," Hedges said. 

Later, by coupling the rippling sig- 
nal with a fairly conventional power- 
control circuit, Hedges and Louis Par- 
ker, president of the company, devel- 
oped a device that can reduce the 
huge amounts of power normally 
wasted by common induction motors. 
The device, which Parker calls En- 
ergy Economizer Technology, can be 
made in electronic or electromechani- 
cal versions. 

Efforts to save wasted power are not 
entirely new, but until the invention 
of earlier motor-power savers, such as 
Frank Nola's NASA-licensed power- 
factor controller [PS, July '79; Feb. 
'80], few motor users realized that this 
waste could amount to 50 percent or 
more at light loads. Nola's device re- 
duced some of this waste, but it had 
serious stability problems: Motors set 
for maximum energy savings often 
stalled under heavy load. Boosting 

Continued 


SAVE AT ELEK-TEK 
ON CALCULATORS 


TEXAS NSTRUMENTS & 
26 


HEWLETT-PACKARD 

^ SLIMLINE Shirtpocket Styled 
Power Packed Programmable 
LCD PROBLEM SOLVERS 

HP-10C Scientific (New) . . 

۱۵-۹۹6 Scientific .... 

HP-15C Scientific (New) . 

HP-12C Financial 

HP-16C Program 


HP-97 ` Desktop Scie 


HP-41C....$178 
HP-41CV. 


Quad R.A.M.(for нр]. Call 
Mem. Module(for HP41C).20 


HP-IL Loop Module 
Digital Cassette Drive 
Printer/Plotter(HP-IL) 

Video Interface 


Time Module 
Special! 50% off mfr. suggested 
retail price ($150.00 ea) 
HP-34C Scientific 
HP-38C Financial 


HUGE SAVINGS on 
POCKET COMPUTERS from 


PC-1500 POCKET COMPUTER 
Extended BASIC system capable of 2 dimensional 
arrays. Veneble stg lengths. Program chaning, 
Ful graph command, 26 09:10 
2.64 bytes BAM (Expandable to 10.6K) 


18 of RON $215 
CE- 180 Ce 


55 
105 


PC-1211 POCKET COMPUTER 


Formidable computing power in mathematics, 
scientific, engneenng Б business calculations, 
ات‎ with BASIC language. 
24 dgt LCD $94 
СЕ-122 16 digit printer w/cassette interface 64 


CALL TOLL FREE 800-621-1269 
EXCEPT Illinois, Alaska, Hawaii 
Access تن ره‎ Corporate Acora Invited. Mastercard 


6557 N. Lincoln Ave., Chic: 
(800) 624-1269 (312 
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10*7 10" panel 


THE 


COLLECTOR 


FRESH AIR 
BREAKTHROUGH! 


AMERICAS NEWEST AND MOST 
POWERFUL BIPOLAR IONIZING- 
PRECIPITATOR CLEANS YOUR AIR 
OF HARMFUL, IRRITATING POLLU- 
TANTS BETTER THAN ANY OTHER 
ROOM IONIZER. 


IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR 
FILTER-FAN UNIT BECAUSE IT DOESN'T WORK THEN READ ON. 


Is your indoor air fresh, clean and alive? Indoor air 
pollution is becoming a national health hazard. 
Energy efficient airtight buildings are stifled with 
stale polluted air which includes smoke, dust, pollen, 
viruses, and bacteria. Most of these pollutants are 
so small (under 5 microns) that they are not effec- 
tively removed by common small filter-fan units. 
Scientific tests show that these noisy inefficient 
units which emit chemical "citrus" odors are more 
like toys, and are no match for high-powered ioniz- 
ers in thoroughly cleaning the air we breathe. 


ANOTHER IMPORTANT DIFFERENCE 

You know how good and vibrant the air feels right 
after a rain storm with that crisp, fresh smell? Just 
like in the mountains, near a waterfall or at the 
ocean. That clean, alive fresh air is rich in something 
important that is missing or greatly depleted in our 
urban and indoor air. The missing element is nega- 
tive ions, nature's own air cleaners. Scientists claim 
that these amazing active ions are of great benefit to 
you and can actually make you feel alive, revitalized 
and alert while relieving depression, headaches and 
allergies, Negative ions promote sound sleep, learn- 
ing and healing and even make plants grow better. 
In addition, hospitals use ionizers in burn units to 
destroy bacteria and reduce pain. 


Filter fan units do not emit negative ions. The 
COLLECTOR, by Zestron, creates trillions of these 
beneficial ions every second, while giving you 
the best performance, value and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 

Most ionizers clean your air but leave an untidy 
deposit of pollutants on room and furniture surfaces 
near the ionizer. The COLLECTOR by Zestron takes 
ion technology a giant step forward by giving you 
superpowered ion output while depositing pollutants 
from your air on the collector panel. This easy to 
clean panel features a scientifically formulated sur- 
face that electrostatically attracts the vast majority 
of airborn pollutants to it rather than to the floor or 
walls near the ionizer. 


AMAZING DEMONSTRATION! 

Unplug your COLLECTOR and place a facial tissue 
on top of the collector panel, then place the ionizer 
unit and an ash tray on top of the tissue. Place a lit 
cigarette in the ash tray and watch the smoke rise 
into the air. Now plug it in, and amaze yourself and 
friends as the smoke barely rises above the ashtray 
and then nose-dives into and is absorbed by the 
tissue before it can enter the room air. This air clean- 
ing is accomplished entirely electronically with no 
moving parts! The COLLECTOR by Zestron is the 
only ionizer on the market that cleans the air power- 
fully enough to accomplish this test. 


ADJUSTABLE OUTPUT-DETACHABLE 
COLLECTOR 


Some people prefer fewer ions at night. The COL- 
LECTOR is the only adjustable bipolar ionizer that 
allows you to set the ion level to your personal pref- 
erence. The detachable COLLECTOR allows you to 
place it where you want to protect desired surfaces 
and facilitate cleaning. The scientifically formulated 
surface instantly wipes clean unlike other bipolar 
ionizers whose porous surfaces absorb odors and 
unsightly grime. 
THOUSANDS OF SATISFIED USERS 

Don't you, your family and friends deserve the heal- 
thy clean fresh air that Zestron ionizers have brought 
to thousands of satisfied users? Users write: “I 
‘simply can not believe how, much better | feel phys- 
ically” Dr. E.K., DDS—MA; "I smoke heavily and it 
has cleared the air as advertised" G.R—WA; “I 
haven't taken the top off my nasel decongestant 
spray since using your product. | was previously a 
chronic user: G.S.— SD. 
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When you use your COLLECTOR, you'll quickly feel 
the difference it makes and smell the freshness in 
your air. You'll actually see the elimination of smoke 
and dust in your air! 


SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high reli- 
ability design experience, is built in the heart of 
Silicon Valley, USA, using quality parts operating 
under low stress. It is designed to give you space 
age performance and years of trouble free service. 


The COLLECTOR operates anywhere in your home 
or office on regular current for pennies a month. It 
has no moving parts and nothing to wear-out or 
replace. 
SUPERPOWER OUTPUT 

The COLLECTOR by Zestron is the only bipolar col- 
lecting ionizer with superpower output. The thor- 
‘oughness and speed of air cleaning increases with 
more ion output, and Zestron ionizers give you the 
highest output (without detectable ozone). Check 
the comparison chart below. Dont buy any ionizer 
not stating output using the industry standard of 
ions/cc/sec. at one meter. Low output ionizers gen- 
erally don't specify output. 


IONIZER OUTPUT (1 т) COLLECTOR 
lons/cc/sec. 

The COLLECTOR 1,600,000 YES 
by Zestron 

JSA Bubble m YES 
Aspen m YES 
Orbit m YES 
AirCarell 236,000 YES 
2ЕЅТАОМ 16-700 1,900,000 NO 
lon Fountain 540,000 NO 
lon Cloud 350,000 NO 
lonosphere 350,000 NO 
Modulian 75,000 NO 
lon Breeze m NO 


FREE ION DETECTOR 
A FREE remote ion detector comes with each 
ZESTRON to verify and compare output. When 
you place the detector next to a ZESTRON 
and a competitive unit, you will see greatly 
reduced or no output from the competitive unit! 


SATISFACTION GUARANTEED 

Order a COLLECTOR now and try it in your home or 
office risk free for 30 days. You will probably want 
more units, but if for any reason you are not satis- 
fied, return the unit for a prompt and courteous full 
refund including your return postage. The COLLEC- 
TOR has a full one year warranty on both parts and 
labor excluding abuse 


ADDITIONAL DEALERSHIPS AVAILABLE 
Reorders are pouring in, customers write: "We are 
enjoying the results of the first one and are ordering 
two more" Dr. J.B., M.D.—CA; "Very pleased with 
the first unit...send two more" Dr. D.M., D.C.—CA; 
I'm a distributor for three other ion companies, and 
have rgd 1 am extremely, extemely impressed: 


ZESTRON, the leader in ion technology, has created 
a unique DEALERSHIP PROGRAM. Call or write 
for details on this RISK FREE OPPORTUNITY. 


TO ORDER — FREE SHIPPING 
Send your check or money order for $119.95 for 
one or $104.95 each for 2 or more (Calif. res. add 
6.5% tax) or credit card users may call: 
TOLL FREE (800) 372-1200 
In Calif. (408) 371-1200 


ZESTRON, INC. Dept. P-11 
667 McGlincey Lane 
Campbell, CA 95008 


Power saver 
[Continued] 


power to prevent this limited the con- 
trollers’ power-saving ability. 

Unlike Nola’s controller, which 
reads phase differences between volt- 
age and current, the Parker devices 
sense actual variations in motor load. 
Hedges says: “Torque on a motor sta- 
tor goes from zero to maximum on ev- 
ery current alternation. The motor 
actually speeds up and slows down 
120 times a second. Our device pro- 
vides just enough input voltage and 
current to keep the motor running.” 

The minute speed variations are 
measured in the electromechanical 
version by a toothed metal wheel fit- 
ted on the motor’s output shaft. The 
wheel triggers a magnetic pickup, 
which produces an FM signal that’s 
converted to DC voltage in an FM de- 
tector circuit. A triac reads this signal 
and chops the power wave according 
to the motor's needs. 

The electronic system is no more 
complicated: Since the power-inrush 
pulse of each alternation varies in 
width and size with motor load, the 
system is able to feed the necessary 
information to the triac by measuring 
and amplifying only the first few hun- 
dred microseconds of each pulse. The 
greater the load, the wider the pulse 
and the longer the triac is turned on 
to deliver power. 

Hedges took me into his lab to dem- 
onstrate. He flipped the switch to a 
one-hp motor and pointed to a digital 
readout: 9.8 amps and 120 volts at 209 
watts, about normal for such a motor 
running no load on line power. Then 
he cut in the power saver. The meter 
plummeted to 1.4 amps and 20.5 volts 
at 9.8 watts, with no perceptible 
change in motor speed. Then he ap- 
plied friction to the motor pulley and 
the readout jumped to 1,200 watts. 

Later he repeated the demonstra- 
tion several times using a Cutler- 
Hammer brake that snapped on an in- 
stantaneous overload. Both versions 
of the economizer sensed the sudden 
load shift and increased current with- 
out any hesitation or instability. 

The two Parker systems I saw were 
typical breadboard lab systems. But it 
was clear that they could easily be re- 
duced to small black boxes—perhaps 
even microchips—in production. Par- 
ker is currently working on a licens- 
ing agreement to bring that about. It 
isn't likely they'll be marketed for 
household applications, however. "Re- 
frigerators, washing machines, and 
the rest have fan motors, timers, and 
other non-motor controls, Hedges 
said. "Those components just don't 
like our wave form." 


BITS & BYTES 


By WILLIAM J. HAWKINS 


A program for your program 


Anyone who tells you computers are 
"smart" hasn't spent the weekend trying 
to make one do something practical. Fact 
is, a computer can be the dumbest lump 
of silicon you've ever plugged into a wall 
socket. 

To make them work, they all need ex- 
haustive step-by-step instructions: a 
computer program. The program sup- 
plies the microprocessor with all the nu- 
merical codes needed to do the job you 
want. In the early days, programmers had 
to supply the actual code, such as “СЗ 04 
E5.” Each code gives the computer a sin- 
gle, very detailed instruction, and about 
50 of them would be needed just to print 
out a word on the screen. 

Fortunately, computer languages such 
as BASIC were introduced. They use sim- 
ple English-like words that are converted 
into the intricate codes used by the micro- 
processor. But you still have to learn what 
each of those words means and how to 
use it. 

Now, however, there's an even easier 
way to produce a program: The Last 


One is a program that creates other pro- 
grams. It's not another computer lan- 
guage, since you don't tell it what you'd 
like to do by using specific words or 
phrases. Instead, The Last One presents 
you with a series of menus—a logical list 
of possible things you'd like done—and 
asks you to choose one of the items on 
the list. When you do, the program pro- 
ceeds to another menu and asks you a bit 
more. 

With each choice you make, the total 
job you'd like done begins to take shape. 
The Last One will continue asking ques- 
tions until you've provided all the neces- 
sary information to make your program 
work. The final step: Push a button and 
The Last One writes your program using 
standard BASIC terms. It's saved on a disc 
and run with BASIC as if you had created 
the program directly. 

At any time, you can ask for a program 
flow chart to see how far you've gone. 
The chart produced is actually just a nu- 
merical listing of what will happen when 
the program you're creating is run. For 
example, a flow-chart display of a pro- 
gram to sort the names in your Christ- 


mas-card list in alphabetical order could 
appear as: 


1. ОРЕМ FILE <XMASLIST> 

2۰ SET POINTER TO START OF FILE 

3. SORT FILE 

4. INPUT FROM FILE 

5۰ IF END OF FILE REACHED BRANCH 
108 

b- OUTPUT DATA 

7. UNCONDITIONAL BRANCH TO 4 

8. TERMINATE 


This rather broad interpretation of your 
program could represent hundreds of 
steps actually written by The Last One. 

The Last One may well be one of the 
first in future computer-programming 
techniques. Although it will warn you of 
errors, it still requires that you have a log- 
ical mind and that you have a fair idea of 
what is needed to make your.program 
work (Do you need a file? How many 
fields will it need?). But it could be the cor- 
nerstone of future programs that take just 
a one-line statement from you and work 
out the specifics. We're a long way from 
an intelligent computer, but The Last One 
is already a long way from СЗ 04 ۰ 

It's from D.J. ‘Al’ Systems, Ltd., Two 
Century Plaza, Suite 480, 2049 Century 
Park East, Los Angeles, Calif. 90067, for 
$600. 


Nibbles 


€ You bought a computer for business 
use and you now need to know what soft- 
ware will work best. No problem. For 
$125, a company called CCS (Box 5276, 
San Antonio, Tex. 78201) will send you a 
questionnaire. Fill it out, telling them the 
type of computer you use and what you'd 
like to do with it, and you'll get back a list 
of software programs that will work. 

9 Abig thing in the world of small: Bat- 
telle, an independent research institute, is 
completing work on a laser-generated X- 
ray system. Called microlithography, the 
process etches up to 100 times the 
amount of information currently contain- 
ed on most large-scale integrated circuit 
chips used in computers. Logically (no 
pun intended), that means computers of 
the future could be 1/100 their present 
size—or 100 times smarter. 

€ The 8086, a 16-bit microprocessor 
used by many of the new personal com- 
puters, is already outdated. Intel now has 
an 80186 micro that is compatible with 
8086 and 8088 programming, but re- 
places 15 to 20 miscellaneous IC chips 
presently needed. 

€ The computer is used most often in 
business—and to the Coast Guard, busi- 
ness means saving lives. So a new pro- 
gram called Search And Rescue Planning 
(SARP) is being tested. It accepts data on 
weather and water conditions at the last 
known position of a ship in trouble. Re- 
The computer predicts the present 
position of the drifting ship. 

€ And from our "Computer jargon is 
for everybody" department: Computer- 
hardware makers routinely buy competi- 
tors' products and strip them down to see 
what makes them tick. That process now 
has an official technical term—it's called 
"reverse engineering." 
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Precise, low-cost 
mercury 


thermostat 


Standard bimetal thermostats used 
with home heating and air-condition- 
ing systems are subject to metal fa- 
tigue, which may lead to wide temper- 


ature swings in your house. Now a 
Pennsylvania company, PSG Indus- 
tries, Inc. (Box 157, Perkasie, Pa. 
18944), has come out with a thermo- 
stat that uses a mercury-filled tem- 
perature sensor similar to a thermom- 
eter instead of a bimetal element. You 
set the Accustat thermostat with a 
conventional-looking calibrated 
knob, which moves the column of mer- 
cury relative to a platinum wire. 
When the mercury touches the wire, 
the switch closes. The mercury itself 
is the conductor (see caption). 


Choose from four new titles 
TI's Understanding Series? 


The result is a thermostat that can 
maintain a temperature accurate to 
plus or minus one degree F, says PSG. 
In operation, however, it maintains a 
more practical variation of 1% to 
three d Я 

Accustats are distributed through 
heating and ventilation dealers. 
Prices range from about $34 to $60. Two 
models are for heating only (operat- 
ing range: 40 to 75 degrees or 40 to 90 
degrees); two are for cooling (40- to 90- 
or 75- to 90-degree ranges); and two 
will handle both heating and cooling 
systems (same temperature choices; 
one has two sensors).—V. E. Smay 


Important books. Important subjects. Basic concepts and applications 
in an easy-to-learn format. Find out how electronics is impacting 
today’s security, energy, automation and telephone systems. 


For a complete list of current book titles, send for a Texas 
Instruments Learning Center Library Catalog. It’s free. 


Send orders to: 


Texas Instruments g4 | All books $6.95. Check choices below. 


P.O. Box 3640, M/S 
Dallas, Texas 75285 


Come nay Cone cae о charge) C Understanding Automotive Electronics — 1С85571‏ م 
C Understanding Electronic Security Systems — C] Understanding‏ 


Enclose check or mor 
shipping charges. No phone orders, 


Name 


oaii gik SRS x (ORR A: ОЕ, NH, OR). Foreign orders must be in U.S. dollars and include 
please. 


Solid-State Electronics — LCB3361 


Address 


city State 


Prices subject to change 
without notice. 
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TEXAS 
INSTRUMENTS 


GLASS ENVELOPE 


EXPANSION CHAMBER: 


PLATINUM WIRE: 


CAPILLARY TUBE 


MERCURY BULB- 


O-RING SEAL 


سم( 


TEMPERATURE- 
ADJUSTMENT KNOB: 


УУУХ, 


Inside the Accustat thermostat is а mer- 
cury-filled bulb similar to a thermome- 
16۳5۰ The mercury expands and contracts 
with temperature changes. Want to 
change the thermostat setting? Turn the 
temperature-adjustment knob. As you do, 
a piston rises or falls, varying the volume 
of the mercury chamber. The mercury 
and a platinum wire embedded in the col- 
umn form a temperature switch. It closes 
when the mercury expands to touch the 
wire. This activates solid-state circuits in 
the thermostat that control the heating/ 
cooling system. 


SATURN V 


V.C STATOR IHEART = 


downconverter feat 
for general Wi a 
65 miles مت‎ о 


prices on request. 


‘Note: Microwave receivers will not pickup cable 
TV or the'Signal from cable link towers. 


Design/Performance features: 
* Gain 40 db ۶ Frequency 2-2.5 Ghz ۶ Tuning- Serving you today and tomorrow 
Channels 2-6 • 20 inch Parabolic antenna • Power Microwave and Satelte Systems 


supply ۶ 60 ft. cable, cable adapters, brackets and ^ 
А 5 4558 Auburn Blvd., Suite 208 
hardware included • Illustrated instructions JDL7 Sacramento, California 95841 


For authorized reception о! satellite video programing. 


Air-bubble 
window glass 
saves energy 


Windows let light in and let light out. 
They also let 20 to 30 percent of the 
heat in a house out. 

A remedy for that problem, at least 
in part, may be near at hand. William 


J. Schmitt—a doctoral candidate at 
MIT-—has developed a method of mak- 
ing glass less thermally conductive by 
adding air bubbles. Its optical quality 
is impaired only slightly, Schmitt 
claims. 

The glass Schmitt used is known 
generically as an aerogel, a class of 
material that has been around for 
some time. (A kind of aerogel was first 
synthesized in 1932.) In essence, aero- 
gels are matrices permeated by gas. 

What Schmitt did was sandwich an 
aerogel between two panes of ordi- 
nary glass to create a window with 
good thermal insulating qualities— 


Preparation. Start with smooth, 
bare wood. 


Penetration. In one easy step, stain 
andseal with Wood Finishby Minwax. 
It penetrates deep into fibers to be- 
come an integral, breathing part of 
the wood, not just a surface film. 


Protection. Where extra durability 
is desired, as on table tops, choose 
_____ from Polyurethanes and 
=— other protective finishes 
Я _ by Minwax. 
— = 
CMINWAX.| WOOD FINS! > 


wit‏ ی 


Free 22-page Booklet. Send for it 
now and see how easy it iS. بیس‎ 
The difference shows a 
with Wood Finishing t 
Products by Minwax. 4 


And that's no secret. 4 


Minwax Company, Inc. Dept PS112 
Box 995, Clifton, NJ 07014 


City 


: 

| 
— 
| مت 


| 

| Address 
| 

[NEL 


® Minwax isa registered trademark. 


] PADRE e d 


6 hed there zx 


y 
2 


Jo 20 “0:8 و‎ 
مس‎ 
#۷ br peatas i 


the resulting material is 27 times 
more effective at stopping heat flow 
than ordinary glass, Schmitt says, 
because it’s 96 percent air. 

Schmitt’s aerogel is made of silicon 
dioxide, initially derived by catalyzed 
hydrolysis of ethyl silicate in ethyl al- 
cohol. The resulting mix goes into a 
freezer, where it turns into a gel not 
unlike a gelatin dessert in consisten- 
cy. An autoclave is then used to drive 
off the alcohol (a process known as su- 
per-critical drying), leaving a lattice 
of silica with nearly the insulating 
quality of styrene foam. The drying 
process replaces the liquid in the gel 
with a gas (air) in such a way that the 
solid matrix doesn't collapse. 

Schmitt admits there are problems 
yet to be solved. Because the manu- 
facturing process leaves the glass 
with a blue cast, transmitted light is 
tinted yellow. Schmitt feels that this 
problem can be solved with further 
development. As it is, it's good enough 
for use in greenhouses, skylights, or 
windows where the view isn't criti- 
cal. 

Also, the material is extremely 
fragile, so the only practical way to 
use it is between two panes of normal 
glass. However, the composite insu- 
lates better than a double-pane win- 
dow with a standard air gap, it's 
said. 

One of the beauties of the material 
is that it can be formed in situ, dried 
in place between two panes of glass. 
The glass panes must be cooled to the 
same temperature as the gel. The in- 
terstitial alcohol is evacuated 
through the edges. Within 48 hours 
the material is "dry," free of the alco- 
hol, forming a tight bond to the win- 
dow. The resulting aerogel, despite a 
fragility that causes it to virtually 
crumble when pressed between the 
fingers, is strong enough to maintain 
the glass spacing against the pressure 
of the atmosphere. 

Schmitt figures the cost of his labo- 
ratory window samples at about $15 
for a two-by-four-ft. pane. Mass pro- 
duction could bring that cost down 
considerably.— Charles A. Miller 
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IT DOESN'T TEAR UP THE NATION. 
IT TEARS UP A STATE. 


The Army National Guard of Kansas. Or Mississippi. Or 
whatever that emergency may be. 

You see, the Guard is the military branch that's first to come 
toa state's rescue. 

The Army Guard is trained as a partner of the Army in case 
of national defense. Then it puts that training to work to protect 
your state and community. 

Won't you join us? Two days a month and two weeks annual 
training (after your initial training) lets you earn extra income and 
learn new skills while you protect everything that's close to you. 

For more information, call your local Army Guard recruiter 
or call toll-free 800-638-7600* And see if we can put it all together 
for you. *In Hawaii: 737-5255; Puerto Rico: 723-4550; Virgin 


Islands (St. Croix) 773-6438; Maryland: 728-3388. 
In Alaska, consult your local phone directory. 


The Guard is 
America at its best. 
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AND WHO'S THERE ТО HELP PUT IT ALL TOGETHER? 
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Menthol 100%: 
۱ 


...and them. 


Carlton 100s 


MENTHOL 


3mg ФЕ 
TRIUMPH 


100s Menthol 


4mg 


MERIT 1005 
Amm 77 


MENTHOL 


itive brand tar levels reflect the lower 


‘©1902 п REYNOLDS TOBACCO CO, 


of either FIC method or Dec. 1 FTC Report. Warning: The Surgeon General Has Determined 


SOFT PACK 100's FILTER, MENTHOL: 2 mg. "tar", 0.2 mg. 
nicotine av. per cigarette by FTC method. 


That Cigarette Smoking Is Dangerous to Your Health. 


A 
NOW YOU CAN GET MOTORCRAFT’S HIGHEST QUALITY 
AT THE LARGEST REFUND EVER. 


Get up to $19.50 in refunds on some of the tuned, properly driven engine. Motorcraft 
highest quality automotive parts you can buy. FL-1A oil filters trap more dirt and last longer 
From Motorcraft. Until November 30, get upto than any other leading filter. And Motorcraft 
$9.50 back on Motorcraft spark Super Premium oil can save you gas. 
plugs, filters, and oil. And, See your Motorcraft retailer today 
November through January, get a for complete refund details. It's your 
$10 refund on Motorcraft batteries. chance to get Motorcraft's highest 
Motorcraft extended tip spark plugs quality . . . at the largest refund ever. 
give тоте: power ко а: properly Get it together — buckle up. 


РОВ ЗОВ 


ORORCRAEI 


Here’s Lucky Seven! Once again, in 
cooperation with the American Ply- 
wood Assn., POPULAR SCIENCE seeks 
fresh, well-designed projects for home 
and yard—projects that take full ad- 


vantage of the practicality and econo- 
my of softwood plywood. 

Plans sheets for 82's nine winners, 
shown in our August issue, are avail- 
able at $2 apiece from the Tacoma 


address in the coupon below. As with 
that contest, we'll pick three projects 
each in three categories, determined 
by the amount of plywood used. This 
may be your lucky year. 


Announcing 
the seventh 
annual 
PS/APA 


PLYWOOD 
PROJEC 


CONTEST 


$3,750 in 
cash awards 
including 
three $1,000 
First Prizes! 
You have 
nine chances 
to win 
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@ PRIZES: A $1,000 check will go to 
the top entrant in each of three major 
categories. There will be a secondary 
award of $250 in each category for a 
total of $750 additional. An Honorable 
Mention entry in each category will 
receive a selection of how-to books 
from POPULAR Science Book Division. 


€ HOW TO QUALIFY: Your project 
must be constructed from a stated 
amount of APA-grade-trademarked ply- 
wood appropriate for the intended use: 
from М to % in. (thicker if required for 
structural strength); 
exterior type for out- 
door or bathroom 
projects, interior for 
indoor ones. Projects 
should be carefully 
designed for efficient 
layout of the plywood 
sheet or sheets you 
select; parts should 
be scaled, arranged, 
and nested to mini- 
mize waste. You may 
enter your project in 
any of our three cate- 
gories, specifying which thickness you 
choose for your half (4 by 4 ft.) or full 
(4 by 8 ft.) sheets. Should you choose to 
enter the multiple-sheet category, you 
have the option of using two or more 
different thicknesses, if this makes sense 
structurally. 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $100, and plywood should 
remain the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious 
projects will also qualify if they repre- 
sent an efficient use of the sheet or 
sheets you specify and if they can be 
built with home-workshop tools. 


€ HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 
pon calls for on a separate sheet of pa- 
per-including a rough sketch of the 


APA grade trademark(s) stamped on 
the back face or edge of the plywood 
you chose. Mail this with at least one 
clear photograph (black-and-white or 
color print preferred, though color 
transparency is acceptable), plus a di- 
mensioned diagram of how the proj- 
ect parts were laid out on the sheet 
or sheets. A crude pencil sketch will 
suffice if it's thoroughly and accurate- 
ly labeled with critical dimensions. 
Please don't submit scale models, full- 
size cutting patterns, or plans sheets 
larger than 18 by 24 in. We also need a list 
of all materials used, grade and thick- 
ness of plywood, plus any lumber, hard- 
ware, and finishing materials (paint, 
stain, plastic laminate). Also jot down 
for us special construction tips you'd 
like to pass on to anyone attempting 
to duplicate your project. If no publish- 
able photo exists, POPULAR Science and 
APA reserve the right to arrange pho- 
tography at your convenience (and our 
expense). Entries must be delivered 
to the Tacoma post office box by March 
1, 1983; upon delivery, publication 
rights belong exclusively to APA and 
POPULAR SCIENCE unless neither exercises 
this option within six months, 

Print the category you're entering 
(% SHEET, SINGLE SHEET, 1% TO SIX 
SHEETS) in the lower left corner of your 
envelope (one entry per envelope, 
please). No entries can be acknowledged, 
and none will be returned unless accom- 
panied by a written request and a self- 
addressed envelope with sufficient post- 
age (no checks or money orders). 


€ JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prize-winning projects we 
feel our readers might want to make. 
Plans for all nine winning projects will 
be available from APA after Sept. 1, 
1983. Prize winners will be notified by 
April 15. Winning entries will be shown 
in the August 1983 POPULAR Science. WE) 


г----- ENTRY COUPON (Clip and attach to your plans sketch) ы ux um == == " 


a Май entry to: must reah Tacoma address Ш 
۱ POPULAR SCIENCE CONTEST by March 1, 1983 1 
و‎ Вох 11700, Tacoma, Wash. 98411 ۳ 
- YOUR NAME (print or type) - i 
Daytime 
§ ADDRESS. Phone No. a 
+ CITY. STATE ZIP. 
geb. ee П Description 1 
П 1 ۱ of project ۱ 
! 1 Which v SINGLE 1۵-986 . 
Ln | category? Û Sheer. SHEET sues Ё 
i | What thicknessles) plywood? Ow O% Ow O% OW 1 
H i ۲ If other, check here С and specify. + 
р 1 Сору the plywood: | My signature certifies that this project is of my own design. 1 
Lgrade stamp here ^ | sign here. 
L- ———————————————————————— | 
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a For the full story 


write or call TOLL FREE 800-2457 


The Hobby... The Magazine 
you can enjoy 
all your life! 1 


Live Steam engines — 
whether you build, run or 
just enjoy reading about them — 
are fascinating and fun. Live Steam 
Magazine brings you monthly, articles 
on locomotive, marine, automotive, traction, 
stationary steam engines, club news plus sources 
of kits, machine tools, tips and plans — all you need to 
renew an old interest or start a satisfying hobby. Write or 
call today and discover the world of Live Steam! 
$24.00 per year in USA, $27.00 in Canada and Foreign Countries (0.5. Funds) 


LIVE STEAM INC. 
P.O. Box 6292, Traverse City, Michigan 49684 
Call Operator 35 Toll Free 800/824-7888 


IN CALIFORNIA CALL 800-852-7777 
VISA AND MASTER CARD ACCEPTED 


1 
Burpee’ free 
1 1983 seed catalog! 
650 flowers—including new varieties 
and Burpee exclusives! Plus fruits, 
[ 
l “Burpee 


It's packed with over 400 vegetables and 
| shrubs, garden aids, and more! Send for 
Seeds 


Clip and 

mail today! 

W. Atlee Burpee Co. 

2833 Burpee Building 
Warminster, PA 18974 


Name 
(Please print) 
Address 
City 
State ee 


you ordered from Burpee in 1982, your new Catalog 
will be sent to you automatically in December.) 
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Sleek, lightweight, electronic: 
Aero 2000 


Concept cars come and go, often be- 
fore the public gets any more than a 
glimpse of the new ideas they repre- 
sent. Not so with the Aero 2000, a de- 
sign for the future that resides in a 
permanent exhibit called the World 
of Motion, at Walt Disney World’s Ep- 
cot Center near Orlando, Fla. 

The experimental car, developed by 
General Motors, incorporates ad- 
vanced features that could find their 
way into future production vehicles. 
For instance, it’s aerodynamically ef- 
ficient, thanks to a four-point air-sus- 
pension system that lowers the car to 
reduce ground clearance during high- 
speed driving, a smooth underbody, 
front-wheel skirts that move with the 
wheels, and an extendable spoiler. 
The coefficient of drag: a remarkable 
0.23. (Today’s cars range from 0.32 to 
0.55.) 

Passengers get into the Aero 2000 
through power-assisted sliding doors. 
Once in, the driver can actuate the 
electric windows and air conditioner 
by spoken commands. 

A single stick on the center console 
functions as steering wheel, accelera- 
tor, and brake. To turn left, you pull 
the stick left; to accelerate, you push 
it forward. You brake by pulling back, 
though in an emergency—such as an 
imminent collision—a radar braking 
system would slow the car. 

Though Aero 2000 is not an operat- 
ing prototype, GM says a production 
version would weigh 1,800 pounds, 
have front-wheel drive, and be pow- 
ered by a 68-hp, three-cylinder turbo- 
charged diesel. Mpg? Theoretically, 
double today’s best gas-powered car, 
says GM.—Charles A. Miller 


Car of the future? Here's GM's vision of it 
(top). Three-cylinder turbocharged diesel 
(center) drives the front wheels. Interior 
view (above) shows control systems 
(clockwise from top): “Heads up” display 
on windshield lets the driver keep the 
road in view while checking readings; 
navigation system calls up an area map 
when you touch your location on the 
screen; diagnostic display monitors the 
car's systems; TV display fed by a rear- 
facing camera replaces rear-view mirror. 
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CATALOG 


FAST SERVICE 
DISCOUNT PRICES 
30-DAY SATISFACTION GUARANTEE 


CAR STEREO 
HOME STEREO 
PERSONAL | \ СИНИХ, | COMPUTERS 
VIDEO m SYSTEMS 
SECURITY : ALARMS 
‘TELEPHONE EQUIPMENT 


p= COUPON OR CALL TOLL FREE 


18004461640; 


۱ continental U.S., Puerto Rico and Virgin Islands. 
In Virginia call toll free 800-552-3961. 


[Г] $ed your free catalog 
by Third Class mail. 
l [Г] Resh те your free catalog. 


Tm enclosing $1 for First Class mail. 


| Name 


l Address 


City 


State Zip 


I CRUTCHFIELD 


1 Crutchfield Park, Charlottesville, VA 22906 
-—— — — — — — — 


Router Table 


Fits Any Router 
Step-By-Step Plans 


Get the most out of your router by 
mounting it to this shop-tested router 
table. The extra-large work surface 
and fully adjustable fence beat the 
pre-fab metal tables hands down! 
And all at a fraction of the cost. 

e With this router table you can make 
molding cuts on narrow boards. Cut 
rabbets or grooves exactly where 
you want them. Rout decorative pat- 
terns on curved edges. Even make 


e The complete plans for this easy-to- 
build router table include step-by- 
step directions for a bench-top model 
plus a full-size floor model. 

eThese exclusive plans are now 
available in a six-page Plan Booklet. 
The cost? For a limited time the 
Router Table Plan Booklet is only $1. 
еТо get your Router Table Plans, 
send only $1 to: Woodsmith, Dept. 35, 
Box 842, Des Moines, lowa 50304 


multiple cuts for special effects. And loods 1 PLAN 

get professional results every time! W mii BOOKLET 
Name: 

Address: City: State: ZIP. 


THE 10-SECOND 


A blind rivet 
with threads 


A blind rivet is often the best way to 
hold two pieces of material together. 
But once set, there is no way to get the 
pieces apart without destroying the 
rivet. With a new, simple fastener— 
named Thread-Sert—from Creative 
Engineering, Inc. (101-105 Tosca Dr., 
Stoughton, Mass. 02072), disassembly 
is no problem. It is a threaded fastener 
that locks into a predrilled material 
from one side, ready to receive a bolt 
or screw. 

The device works in thick- or thin- 
walled material. To install it, insert 
the rivet into a hole, together with 
a hexagonal tool fitted with an Allen- 
head machine screw (which serves as 
a mandrel), Turning the screw causes 
the rivet to crush into itself as it is 
drawn up into an expandable collar. 
The collar spreads into the hole and 
keeps the rivet tight. When the ma- 
chine screw and tool are removed, a 
tapped hole is left. 

The Thread-Sert rivet comes in five 
thread sizes: 6-32, 8-32, 10-32, 10-24, 
and 14-20. A pack of a single size of 
rivets and tool is $6, and a kit of all 
sizes is $30.— Charles A. Miller 


FASTENING SYSTEM 


The Remington Power Hammer uses power loads 
and special fasteners to safely and securely attach 
almost anything to concrete, steel or masonry with 
Just one hammer blow. 

Get the jump on those difficult do-it-yourself 
projects. See the affordable Power Hammer at your 
local home center or hardware store today. 


REMINGTON. 
wa === HAMMER. 


FOR MORE INFORMATION WRITE: DESA, BOX 719, BOWLING GREEN, KY 42101 
A UNIT OF AMCA INTERNATIONAL 


INSERT'THREAD-SERT' ® 
INTO HOLE DRILLED TO / 
EXACT SIZE NEEDED 


READY TO SET 
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YOUR PRESENT STORM WINDOWS ARE NOT ENOUGH!!! 
The Torlite II system can double or triple 
insulate 10 average size windows. 


One Torlite kit can cover over 160 square feet of window area. This means 
you can stop heat LOSS and PREVENT cold air infiltration from ten average 
size home windows. With an energy savings that may equal ten times the 
cost of one kit. 
The Torlite window system has been used exclusively by industry both 
here and abroad for many years. Now limited supplies are available for 
public and private use. The Torlite window system installs in five minutes, 
using no nailing strips, screws or tools. Torlite is a totally new 100% opti- 
cally clear and tough film with no cloudiness or haze. 
Even should you have storm windows, you can form another insulation bar- 
rier against heat LOSS and SEAL OUT cold air infiltration. The Torlite win- 
dow system creates an insulating pocket of air inside your window area by 
keeping cold air OUT and keeping IN your heated room atmosphere. 
Any type window, be it casement, bow, jalousie, steel, aluminum, wood can 
be made 100% air tight. Trailers, factories, farms, apartment buildings, 
churches, hospitals, schools, motels and virtually every business can use 
this system to realize substantial energy savings. 
No other window kit available on the market today offers the amount of window coverage and energy savings of 
the Torlite system. 
Torlite is 100% optically CLEAR. You don't even know it's on your window. 
We have developed an exclusive acrylic polypropylene fastening system that allows the Torlite 
film to fasten to the inside window frame, molding or wall. 
No tedious measuring or cutting to exact dimensions. All excess is trimmed after Torlite film 
has been installed. 
Designed for use on the inside. No climbing ladders or difficult outside installation unless you 
want to. 
Can be taken down, stored and reused for next year. 
Durable, strong, The Torlite system offers the same cost saving benefits for saving on your air conditioning 
high tensile strength ۰ ۰ 
The sun's ultraviolet rays have a minimal effect on the Torlite film. 
The Torlite comes packaged on a roll, not folded or creased, so you are assured of receiving a 
quality product. 
Torlite film is a Giant 50 inches wide by over forty feet long. For a total of 160 square feet for 
one kit. 108 feet of fastening system is included plus complete instructions and pictures show- 
ing step-by-step installation. Reorder forms are included for fast and easy ordering. TWO kits - 
one roll 50 inches wide by 80 feet long. THREE kits - 50 inches wide by 120 feet long. 


You can test Torlite in your own 
Fia апу size, home without risk. Trial test any VISA and MASTERCARD ONE COMPLETE 


Shape window i i Order Toll Free KIT FOR A 
two windows in your home. Com- Low 
pare the temperature and overall 1-800-523-2005 


comfort. Should you feel that our 24 hours а day - 7 days a week 
system does not perform and you Operators only 
+ Postage 


are convinced that it is not every qualified to take orders. 
bit as effective as we say, return Pennsylvania Residents 
the unused portion for a com- 1-215-443-0307 
plete refund LESS POSTAGE. 


Easy as a zipper cturing, Inc. 
10 open for access ۱ Torlite Division Dept. PS-11 
| 220 Jacksonville Rd., Hatboro, PA 19040 


Please rush me kits complete with easy instructions at the low price $14.95 PLUS $1.50 
spoun younor as unco WE E رل‎ LEX DE Заир. 
:. А sa s of 4 if purchase separately. square feet for б 
LY SATISFIED, (RETURN, UNUSED 1 225 POSTAGE. А savings of $2.90 if purchased separately. TOTAL ENCLOSED CHECK or 
PORTION WITHIN 15 DAYS FOR 1 MONEY ORDER ONLY. All shipments made UPS unless other instructions given. 
FULL REFUND, LESS POSTAGE [NO 00:9 PLEASE CHARGE MY O VISA C MASTERCARD 
AND HANDLING Acct. No. Exp. 


l NAME 
ADDRESS APT. NO. 


Supplies are limited. 


, CITY STATE ZIP CODE 
So please don't delay. | orders to CANADA - check or monsy order must Бе made payable in U.S. DOLLARS 


and $1.00 MUST BE ADDED TO COVER POSTAGE. 


TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) 


to Car 


Care, LR SCIENCE, 380 Madison Ave., New 


York, N.Y. 10017. We'll pay $50 if we use it. If two or 


By STEVE MERCALDO 


Checking valve-spring squareness 


When you check your valve springs for 
tension and free-standing height, don't 
forget to check each one for squareness. 
To test a spring, place a square on a per- 
fectly flat surface and position a valve 
spring next to its blade. Slowly rotate the 
spring through one complete revolution. 
Make sure the bottom coil of the spring 


Pilot-bushing removal 


Removing a pilot bushing from a crank- 
shaft usually requires an expensive facto- 
ry tool. But here's a nifty, cheap removal 
method. Simply pack the inside of the 
bushing with heavy grease. Select a large 
bolt of almost the same thickness as the 
inside diameter of the bushing. Position 
the bolt against the grease. Wearing gog- 
gles, smack the end of the bolt with a ham- 
mer to force the bushing onto the bolt. 
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more readers send the same tip, payment goes to the 
One with earliest postmark. No tips can be returned. 


remains flat on the surface. The spring 
should remain nearly parallel with the 
blade as it rotates (maximum clearance, 
Ye іп.). An out-of-square spring will place 
a side thrust on the valve stem. This will 
cause premature wear of the valve guide. 
Eventually, the valve will burn and leak 
and there will be a loss of compression. 


Clean-cut hoses 


Manufacturers are now supplying parts 
stores with coolant hoses that have more 
than one application. These hoses are 
coded with numbers or letters to show 
where to cut them for specific car models. 
To ensure a clean cut, slip the hose clamp 
(ideally a worm-drive type) over the hose 
at the proper mark and secure it. Use the 
side of the clamp as a guide while cutting 
straight down. 


Rust prevention 


Drain holes at the bottom of body panels 
are there to let water escape from inside. 
The holes often become clogged with 


‘road dirt and leaves. To clean them, sim- 


ply push a Phillips screwdriver or a small 
punch into each. Most cars have these 
drain holes in the underside of each rock- 
er panel, quarter panel, and door. 


COOLANT RESERVOIR 


سح وم 


2 


Freeze protection 


If it becomes necessary to add coolant to 
the cooling-system overflow bottle, re- 
member to refill it with a 50/50 mixture of 
an ethylene glycol-based antifreeze and 
water, or with the mixture recommended 
by the manufacturer. Ethylene glycol anti- 
freeze has anti-corrosion additives and 
water-pump lubricants, and will prevent 
the bottle from bursting if the tempera- 
ture drops below freezing. 
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IC TIMER 
тт YOURSELF M ELECTRONICS HANDBOOK 


PROJECTS 


very good reasons to try 
Electronics Book Club 


Blue Ridge Summit, PA 17214 


* Reduced Member Prices. Save up to 7596 on books sure to 
increase your know-how 

+ Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

* Club News Bulletins. All about current selections—mains, 
alternates, extras—plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 


* "Automatic Order.” Do nothing, and the Main selection 


will be shipped automatically! But . . . if you want an Alter- 
nate selection—or no books at all — we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

* Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

* Bonus Specials. Take advantage of sales, events, and 
added-value promotions 5 

* Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 


The ۲6۲۲۴۵۲۵ Book Crue 
Exciting projects, 
troubleshooting and repair 
tips, and hands-on, 
do-it-yourself info. . . plus 
hundreds of time- and 
money-saving ideas! 


Select 5 fact-filled volumes 
for only $ 2 95 (total value up to $89.75) 


1409 
List $15.95 
۳111۳10001 
MNMALCST 
SOLAR HEATING SYSTEM 


1316 1411 
List $16.95. List $15.95 
سس‎ ровот 
Cames for INTELLIGENCE 
185-۲ with experiments 
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1191 
List $16.95 


THE LASER 
EXPERIMENTER'S 
HANDBOOK 


1337 
List $9.95 


EASY TEST 
10 INSTRUMENT 


1275 
List $14.95 


PROJECTS 
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List $15.95 List $11.95 
Programm TROUBLESHOOTING NI ELECTRIC 
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1465 
List $15.95 


1183 0 
List $14.95 List $17.95 


۲۱۲۲۲۳۵/۲۵ Book Саше 


Blue Ridge Summit, PA 17214 


Please accept my membership in Electronics Book Club and 
send the 5 volumes circled below, billing me $2.95 plus 
shipping and handling charges. If not satisfied, I may return 
the books within ten days without obligation and have my 
membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 
next 12 months, and may resign any time thereafter. 


335 1045 1123 1160 1183 1191 1211 1233 
1241 1249 1271 1275 1276 1283 1290 
1316 1323 1332 1337 1339 1349 1390 1396 
1409 1411 1420 1429 1435 1436 1465 


Name Phone 
Address 

City 

State Zip 


(Valid for new members only. Foreign and Canada add 20%. Orders outside 
Canada must be prepaid with international money orders in U.S. dollars.) 

This order subject to acceptance by Electronics Book Club PS-1182 
ee мин ee eel 
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Introducing. . 


THERMOMETER 
WORLD TIME 
DEPTH-TESTED 
ALARM CHRONO 


30-DAY FREE TRIAL— 1 YEAR WARRANTY 


CHECK THE VALUE!!! 


WATER TESTED TO 330 FT. 
Now you can swim, ski, sail and bathe with CASIO's 
new time machine and never worry. Constructed of 
corrosion-proof stainless steel, this beauty withstands 
water in every form — sweat, rain and total 
submersion, 


THERMOMETER - THERMO-ALARM 


A unique feature of this rugged timekeeper is its 

electronic thermometer, At a glance you can read the 
temperature (in or out of the water) in Celsius or 

Fahrenheit. You can also set an alarm to sound when 
pre-set temperature is reached. It's an ideal function 
for today's sportsman and outdoorsman as well as for 
those who want to know the temperature in or out of 


doors. 
WORLD TIME—12/24 HOUR TIME 
What's the time in London, Tokyo, Chicago or New 


York? You'll never have to ask that question again 
with this wonder on your wrist. You get 8 time zones 


— Tokyo, Honolulu, San Francisco, Chicago, New York, 


London, Paris and Moscow. This beauty also displays 
local time in either 12 or 24 hour format at a touch of 
a button. 


TWO ALARMS—FULL CHRONO—CALENDAR 
You get a daily alarm and hourly alarm. Each can be 
silenced with a touch of a button. And the full-function 
stopwatch lets you record spliap/1st-2nd finishes to 
1/100 second accuracy. It repeats automatically after 
1 hour. AM/PM, month, day and date are programmed 
electronically. 

OTHER FEATURES—TWO STYLES 
Accurate to within + 15 seconds per month, this 
quartz beauty also features a night light, long-life 
lithium battery, a 1-year warranty and our 30-day 
money-back guarantee. You have your choice of 
stainless steel model ۲5-3000 for only $79.95 or the 
featherweight all-black polysulfone model TS-1000 for 
$49.95. Order now. Our allotment is limited. 


FOR FAST ACTION 
CARD HOLDERS CALL TOLL-FREE 


(800) 437-4385 


To order, сай he tol ree number above, or send a check or money 

order for the total amount ples $2.50 lor the first watch, $1.00 for 

‘each additional watch to cover shipping and insurance costs. For 

UPS, a delvry, add an additonal 5200, North Dakota residents 
[5 


On e Rem 


107 Roberts Street, Dept. PS-11 
P.O. Box 67, Fargo, ND 58107 
Telephone (701) 232-9400 
1982 On the Run. 


Send today for our 38 page color Catalog of 
magnificent heirloom quality antique reproduction 
clocks you can build. 


Your choice of Grandfather, Grandmother, wall, manth 
desk clocks and more. Available from plans or re 
to-assemble kits for all levels of skill. With solid е" 
hand-matched hardwoods in walnut, oak, cherry or Hon- 
duras ж. Imported precision movements and 
chimes. Solid brass dials plus tools. hardware, books and 
accessories. You ve never seen a пег catalog. You'll never 
build a better clock. 
CiPlease send me your free 38 
guar supplement. | enclose $! 


fo tor postage nd hand 


аны your new quartz movement supple-‏ مهبم 
enclose 25¢ for postage and handling.‏ 1 تن 

Name. 

Address. 


City/State. ZR 


“Fine Clockmakers Since 1947" 
Dept. 1331, W. Yarmouth. Cape Cod, MA 02673 


TRS-80™ 


DISCOUNT 
DIRECT 
PRICES | 
Learn To i 
Do It Yourself” & Sove PURE RADIO SHACK EQUIPMENT 


1-800-841-0860 Toll Free 


MICRO MANAGEMENT 


SYSTEMS, INC. VIÇ=20 
"амне BB متس‎ 
2803 Thomasville Rood E. WRITE FOR 


Cairo, Georgia 31728. 


912-377-7120 Go. Phone No. FREE CATALOG 


سے 
REMOVES VOCAL FROM MOST STEREO DISCS‏ 
е Thompson Vocal Eliminator can actually remove most or‏ 
tires record and Tes‏ تفه virtoaly si d a olo vocalas irom‏ 
leave most of the background music untouched! Not an equalizer!‏ 
сап prove it works over the phone. Write or call for a 24 page‏ 
brochure and demo record.‏ 
Write to: LT Sound, Dept PS P.O, Bor 338, Stone Mountain‏ 
GA 30086, Phone (404) 493-12: ‘COST: $349.00,‏ 


SATELLITE TV 


FANTASTIC 80 ту CHANNELS 
New antenna construction plans plus big BX 11 
D سے ساس‎ d kits, LNAs and re- 
prices. Far better than. CS 
SEN па crystal clear reception. Send 5 

day. Pd S200 tor iet Gass (ai mai) cr cal aur 

24 hr. COD order line (305) 862-5068 Now. 
Global TV Electronics, P.0. Box 219-A, Maitland, FL 32751 

LEARN 


CUTTING 


MEAT 


New jetliners 
[Continued from page 60) 


to cut drag, however," Menard says. 
"Instead, we used it to get a thicker 
wing with the same drag. A thicker 
wing also means a stronger wing. And 
that extra strength let us increase the 
span of the wing. With the extra span 
we really cut the drag—much more 
than if we had kept the wing thin." 

The A310's wing follows similar 
concepts, but it is smaller than the 
767’s—a 144-foot span compared with 
156 feet—and lighter in weight. Each 
company, of course, claims its design 
is superior. The 757's wing uses the 
same airfoil as the 767, but it has less 
sweep and is considerably shorter, 
with a span of 124% feet. 

Designing a more efficient wing is a 
ferociously complex problem, recently 
made more manageable by computer- 
aided design. "When you go to school," 
explains aerodynamicist Menard, 
"you find that only two or three of the 
equations that describe air flowing 
over an airfoil have exact answers. 
The rest require iterative answers—in 
other words, trial and error. With the 
old IBM computers, we'd slip in a 
problem at 4 p.m. and the answer 
wouldn't come out till 8. 

"Now all the aerodynamicists have 
a scope on their desks tied into Boe- 
ing's central computer. They can 


, change the shape of the airfoil with а 


light pen or enter data through the 
keyboard and get virtually instanta- 
neous response. This capability al- 
lowed us to run thousands of itera- 
tions to tailor the shape of the airfoil." 
Then they spent 30,000 hours in wind 
tunnels to check out their designs. 
Improved aluminum alloys and ad- 
vanced composites—mainly Kevlar 
and carbon fiber—for secondary struc- 
tures such as ailerons, spoilers, eleva- 
tors, engine cowls, and rudders mean 
a 2,000-pound weight saving on the 
757, for example. That can save up to 
30,000 gallons of fuel in a year, Boeing 
says. Alternatively, it can mean an 
increased payload. Each time you save 
200 pounds in airplane weight you can 
add a passenger and his luggage. 


New power plants 
New-technology high-bypass-ratio 
turbofan engines account for much of 
the fuel economy of these planes. Look 
inside an engine nacelle and you'll see 
a fan with wider blades than those on 
previous turbofan engines. “By mak- 
ing the blade chords wider,” explains 
Kenneth S. Turpin of Pratt & Whitney 
(theonly company that makes engines 
for all these new planes), "we can use 
Continued 
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OPEN/CLOSED UNIVERSAL BUSHINGS 


BUSHINGS High-Impact Plastic 


CAP SCREWS, Hex Head SOCKET HEAD SET 
Grade 2 Steel, Zinc-Plated o» 


CHRISTMAS TREE CLIPS 
FINISHING NAILS WORM SCREW HOSE SPACER BUSHINGS Nylon Copolymer 


'U.S.S. WROUGHT Alloy Steel, Phosphate High-Impact Plastic K DECORATIVE NAILS 
0 WASHERS Coated THREADED RIVETS Steel, Chrome-Plated 

Steel, Zinc-Plated BUTT CONNECTORS Aluminum GROMMETS 

CAP NUTS Copper, Tin-Plated ie COMMON RIVETS Brass 

Steel CABLE TIES Steel, Nickel-Plated PLASTIC HOOKS 
مد‎ RING TERMINALS i FRAME HANGERS Adhesive Back 

Copper, Tin-Plated RIVET BACK-UP Pronged Cup GSES 

CABLE CLAMPS WASHERS SCREW EYES Solid Brass 

Nylon AU steal Steel, Zinc-Plated SQUARE KEYS 

BLIND RIVETS TACKS PIN CLIPS Steel, Unplated 

All Steel Tempered Steel Steel, Zinc-Plated 


Steel CLAMPS 
۵ pe RINGS Stainless Steel с o WASHERS ТООТН LOCK 
Copper Plated Wire WALL ANCHORS леке CREWS, Grade 2 Steel, Zinc Plated 
eel Y 
HANGER HOOKS TINNERMAN NUTS 
f With Nails e اجب‎ T CER PIS ae Single Thread, Spring Steel 
CONCRETE HOOKS COMPRESSION SPRINGS SNAP CAPS SCREW THREAD RAPA 
high-impact Piate Music Wire, Zinc-Plated COVERS Lg pid 
EXTERNAL RETAINING “5” HOOKS High-Impact, Molded Plastic e 
RINGS 5 Steel, Zinc-Plated FEMALE DISCONNECTS SNAP SPLICE 
Spring Steel ад сона CONNECTORS 
CAP WS, Hex Head э Plastic 
MACHINE SCREWS, 18-8 Stainless Steel SNAP BUSHINGS STRAIN RELIEF 
Grade 2 Steel, Zinc-Plated OCERT HEAD САР High-Impact Plastic ARE 
SELF-TAPPING SCREWS, SCREWS DECORATIVE NAILS High-Impact Plastic 
-8 Stainless Steel Hardened Steel, Phosphate Steel, Brass-Plated ч COMMON NAILS 
WING NUTS pn 0 COMMON RIVETS Diamond Steel 
Die Cast Zinc luminum. COMMON SENSE. 
SPADE TERMINALS CONNECTIONS 1 FRAME HANGERS Ф. FASTENERS 
Copper, Tin-Plated opper, Tin-Flat Saw Tooth Steel, Chrome-Plated 
WIRE & CABLE GROMMETS: SHOULDER HOOKS 45 CLOTH HOOKS 
HOLDERS tubber Solid Brass Adhesive Back 
Nylon PLASTIC دب‎ HITCH PIN CLIPS GATE HOOK & EYE 
N вимо RIVETS ور اد‎ Spring Steel, Zinc-Plated Steel, Zinc-Plated 
Aluminum که‎ BUTTON snaps O-RINGS HALF-MOON KEYS 
Brass, Nickel-Plated Neoprene Rubber Steel, Oil Coated 
STEM SNAPS FRAME HANGER WIRE 4 
Black Nylon ey WOOD SCREWS, Flat Head А PUSH-PULL FASTENERS 
Grade 2 Steel Polycarbonate 
WIRE HOSE CLAMPS SCREW HOOKS CAP SCREWS, Hex Head 
Spring Steel Steel, Zinc-Plated TINNERMAN NUTS eae 
WALL ANCHORS وف‎ yee Multi-Thread Steel Grade 5 Steel, Zinc-Plated 
Conical, Plastic nu Steel, Zinc-Plated THREADED INSERTS NYLON INSERT LOCK 
COTTER PINS EXTENSION SPRINGS eatin Zinc-Plated, Nylon Insert 
Steel, Zinc-Plated Music Wire, Zinc-Plated یی ید‎ CHIPS WOOD BUNGS & 
© و‎ 0 SPLIT-LOCK WASHERS BUTTONS 
Carbon Spring Steel Grade 2 Steel, Zinc-Plated Hardwood Birch 
HEX NUTS FINISHING WASHERS ELECTRICAL WIRE 
Grade 2 Steel, Zinc-Plated 18-8 Stainless Steel Copper, Thermoplastic 
MACHINE SCREWS, CASTLE NUTS ی‎ 
18-8 Stainless Steel Steel, Zinc-Plated HOLE PLUGS 
aH ERN ated High-Impact Plastic 
иф SINKER NAILS 
Coppen ыы Cement Coated 


LIFT-THE-DOT-FASTENERS 


" Brass, Nickel-Plated 
D.R.L Industries, Inc., Dept. PS1182 


11100 Hampshire Avenue South 
Bloomington, MN 55438 


you AERE 

i E CATALOG, 
NOW. . .Just about every kind, SIMPLY COMPLETE AND MAIL 
type, size and style of fastener THIS COUPON TO: 


and small part in one catalog! 
Everything from common nuts and bolts to specialty 


D.R.I. Industries, Inc., Dept. PS1182 
11100 Hampshire Avenue South 


o-rings and half-moon keys. Available in complete, Bloomington, MN 55438 PLEASE PRINT 
Organized sets... or individually in bulk lots. All illustrated full size. All industrial - 1 € 
quality. And all at a fraction of normal prices. Catalog shows how to select and Маз. 
use fasteners and parts, too! PLUS... .installation and removal tools for fasteners 1 name МЕ 
and parts. ..and an unequaled selection of organizer cabinets and bins. [| First MI Last 
* No more frustrating searches! * No more leaving things in pieces | 
۰ Roses سرا‎ trips to ze you uiri a a part! 1 ADDRESS. 
Iware parts stores! ® No more "* store” quality 

* No more “making do” with hardware! I Street & Number 

ed or worn parts—or * NO MORE HIGH, “BUBBLE 1 

that's “close. PACK” PRICES! z Zi 
* No more less-than-professional [| City State ip 
repairs! و‎ MAC! 98301 


KIT CAR FACT BOOK 


PHOTOS 


۱ REPLICARS YOU BUILD FROM KITS 1 
Complete Buyers Guide to Kit Cars is packed full of all the info 
Yu need to get started. See 175 Kit Cars ө 600 Photos p 
• Manufacturers e Specs e Tech Data » Articles © Assembly 
M Info. More! Amaze your friends. Turn a Pinto into a 8 
4 Jaguar. a VW into a Porsche... a Ford into a Cobra or 
Pantera, Hundreds of others from Ferrari and Lotus to 
ercedes and T-Bird. All are designed for power and 
p Performance and sell for a traction of their real value. 
Save Even More. Kit Car Monthly features thousands of 
used bargains with new kit intros every issue. Get the 
j Official Replicar Value Guide FREE when you order both. 
2۷6۲۷۵۵۵ does! (Keep it even if you decide to cancel later. 


1 30 DAY MONEY-BACK GUARANTEE ' 


Al JIC PUBL. INC, Send Kit Car Buyers Guide @ 
diet MC. TS (ad Clase US only) ۳ 
Department 2 


C $12 (Rush Delivery) 
07518 (Foreign—US funds) 


Wilmington, DE 19899 © Kit Car Monthly ۵۲ 1 


Our new 244 page catalog is filled not 
just with pictures of great hand and power 
tools, but carefully written specs, detailed 
illustrations and recommendations from 
craftsmen who've spent much of their lives 
making, using and testing tools. 

You'll know what they look and feel like, 
and you'll know how they fit your needs. 

We believe you're not the average 
craftsman. So why should we 
give you an average catalog? 


0 "—— — ate 
pone — M | : Garrett Wade Co., n 
р =н apt 161 Ave. of Americas, N.Y, N. Y 10013 : 
Please send me your 244 page catalog of wood working | 
g ۷ ۴ راهم رای ماو بدا(‎ AAA, ° S 
— ена $ Name. 4 
Ц C Mastercard. C] Visa xpi 5 Addn : 
1 Order TOLL-FREE- Mastercard/Visa ONLY 1 3 
1800) 331-1000, Operator 666 ed 7 
are ip. 


Operator CANNOT answer questions! No COOs! 
er = == == 


М\ас 


НОМЕ $НОР 


10191 


A bimonthly magazine for the serious amateur 
machinist and the small commercial metal/ 


machine shop. 
ө Projects to build. 


eNew developments, approaches 


and products. 


* A forum for sharing ideas and 


information about precision 
metalworking techniques. 


© A great new shop partner 
for you. 


Subscription rates: (USA) $17.50 
per year (6 issues], Canada and 
other countries $20.00 (U.S. dollars]. 
VISA or MasterCard orders: 
Phone operator 660 Toll Free 
800-824-7888 except California. 
In California 800-852-7777. 

or write 


The Home Shop Machinist 


Post Office Box 1810B 
Traverse City, MI 49685 


New jetliners 
[Continued] 


fewer blades, and that means less 
weight. It also means stronger blades, 
which allowed us to make other mod- 
ifications that improved the dynamics 
of airflow. And we used computer- 
aided design and manufacturing to 
come out with a more efficient airfoil." 
P&W also redesigned the compressors 
to increase the pressure ratio of the 
engines, and replaced hydromechani- 
cal systems with electronic engine 
controls. All these factors contribute 
to fuel efficiency. 

Turbine blades for the P&W en- 
gines will be made of a new, patented 
material the company calls single- 
crystal alloy. "Normal materials are 
made up of many grains, and you tend 
to get weaknesses where the grains 
join together," says Turpin. "By mak- 
ing a blade that is a single crystal you 
have airfoils with a truly homoge- 
neous structure for the first time, 
resulting in increased strength." 
These blades also will have high resis- 
tance to oxidation and corrosion, 
which should reduce maintenance. 

The A310 and the 767 can use either 
P&W or General Electric engines 
ranging from 47,000- to 50,000- 
pound thrust. The 757 will use either 
P&W or Rolls-Royce engines with 
thrust ratings from 37,000 to 40,000 
pounds. Engines from the other man- 
ufacturers embody many of the ad- 
vances used by Pratt & Whitney, but 
not the single-crystal-alloy turbine 
blades. Which engine an airline choos- 
es depends on its specific routes. 

Noise-reduction techniques, in the 
engines themselves and in the acous- 
tic treatment of the nacelles, result in 
engines that are quieter than their 
predecessors. "If fuel economy is the 
primary objective now and in the 
decades ahead, noise reduction is the 
second imperative," says Boeing's T. 
A. Wilson. "By 1985, a large number 
of older aircraft will be grounded 
because of new noise regulations. 
Some can be fitted with new engines 
to conform, but it makes no economic 
sense to modernize many of them. 
They will have to be replaced. 

"Our market projections indicate 
air-traffic growth rates of about six 
percent during the next 10 years," 
Wilson continues, "though I always 
specify a healthy tolerance factor— 
about 50 percent plus or minus— 
whenever I talk market projections.” 
Those factors considered, it looks as 
though you may be seeing quite a lot 
of these new airliners in the next 
decade: conventional-looking on the 
outside, but new birds inside. йз] 
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NEW WONDER-FORMULA—HAILED ON NETWORK TV 


pr. 
PEELS OFF PAINT JUST LIKE PAPER! 


LIFTS-PEELS-STRIPS AWAY UP TO 
18 COATS OF PAINT WITH ONE 
SINGLE 60-SECOND APPLICATION! 


© Simply apply—let dry— peel away paint like 
paper in one single action 

e Ends sanding—scraping—spraying—chipping— 
steel-wool FOREVER! 


© Amazing European discovery turns layers of paint 
to a single sheet of ‘paper’ so it peels away just 
like you'd lift and turn the pages of a book! 


WORKS ON ANY SURFACE . . . WOOD, 


BRICK, METAL, PLASTER, 
GLASS, STONE, ANTIQUES! 


Amazing new formula actually penetrates old paint (var- Best of all this new wonder-formula is so easy to use. 
nish and lacquer, too), in minutes. Transforms it into a soft, Simply mix with water and coat onto any painted surface. 
plastic-like film. Then simply let set... lift, roll, strip up to 18 ^ Then press down special ‘Peel-Away’ magic-fibre Lift-tex 
Coats of paint away in a single peel-away action! Yes, years of — strip-away cloth, (included free) . . . let dry and adhere to 
built-up paint peel away as quick and easy as you'd turn this — surface. . . and without even dirtying your hands, lift away 
very page! Ends ending, scraping, chipping and foul-smell- old paint, just like you'd peel a banana. It is as simple and x 
ing chemicals ONCE AND FOR ALL! easy as that. No mess. No fuss. No odor. Old paint lifts away STEP 1: Simply coat 'Peel-Away" 

There's no dust up. No clean up. Just a single peel-away like a single sheet of paper. Original bare-wood finish comes wonder-formula over old, en- 
action restores the bare, original finish. ..goodasnewina through like new again. crusted paint; (up to 18 layers 
flash! 50 ECONOMICAL TOO! MERE PENNIES PER JOB! AND thick) — 

0 EASY EVEN A CHILD CAN DO IT! Lai zr bcp Es cra 

Called 'Peel-Away', this new wonder-formula has been Peel-Away is every home-owners dream come true. Ideal 
offically registered with Gov't. patent offices throughout the ог indoors on walls, windows, furniture, etc.—plus 101 
World, It is completely odorless—completely safe! Reacts outdoor uses too. And it costs only a little more than a penny 
only with paint, varnish, lacquer or shellac. . . nothing else! рег foot coverage. Homeowner's size alone gives enoug 
So you can use it on even finest furniture, precious art — coverageto strip away as much as 500 to 750 feet of wall and 
frames, why even delicate wicker or valuable painted-over door trim, window frames, furniture molding, stair railing, 
marble. In fact, it is so safe, so gentle, itis used by London's райо furniture, roof-gutters . . . its uses are almost endless. 


STEP 2: Cover treated area with 
mapro nen, ‘Lift-tex’ stripper- 
(included FREE). Let set and 


British Museum and world-famous art galleries to strip. old d 

art frames and century-old paneling. Even used by antique EE л. E н adhere to costed su 
dealers to i down priceless furniture treasures for resto- PUTTING IT ON! 

ration. Yes, ‘PEEL-AWAY’ literally lifts away every last layer of So for the new low-cost, super-fast way to peel away old 


old paint even from hard-to-get-at places such as impossi- i j 
ble-to-reach windowpane corners . . . grooved molding بل ی‎ be fate hack quarts, REMEM- 


+ . «finely tooled woodwork, etc., etc. BER: You must be able to simply coat . . . peel . . . lift and 
SIMPLY COAT IT ON—SEE IT TURN PAINT TO "PAPER" Strip away up to 18 layers of old paint in a single peel-away 
IN JUST MINUTES... AND PEEL IT AWAY IN A action. . . without sanding, scraping, Chipping or steel wool STEP 3: Right before your 
SINGLE LIFT-OFF-ACTION! . . . Or purchase price refunded in full. Order today. paint tums to "paper" its, 


Е. 
© 1982, Brand Name Testing, Inc. E NR NATAL 


[^77 تست بت بت‎ MAIL NO-RISK COUPON TODAY — — — ——— 
Dumond Chemicals, Dept. PWWB-220, Dumond Place, Glen Head, New York 11545 р 
Please RUSH me the quantity of the “PEEL AWAY" New Wonder Formula checked 
DADA. RR DOE COGN MAMMA VEN RI VM E. Diei اسان ان رس‎ 
ЖШ н جات‎ ar ae HR (less postage and 
handing, Ofcourse.) CHECK OFFER DESIRED 
0 Sina Be (arcu for up to 3-room apartment) only $9.95 
plus $2 postage & handling. 
О Homeowner Size (enough for regular size homes) only $16.90 
plus $3 postage & handing YOU SAVE $4.00! ы 
C] Handyman's Super-Size (enough for use in homes with extensive 
outside trim) only $31.95 plus $4 postage & handling. YOU SAVE $11.85! 
Amount enclosed $ (NY residents please add sales tax) No 6۰005 please. 
CHARGE IT! ($15 minimum charge) C] VISA Г] MasterCard 


WINDOWS WALLS & BRICK 


ENDS: - sanding • scraping • spraying • chippi 
* steel ۷۵۵۱۰ toxic chemicals FOREVER! 


Removes years of built-up paint . . . WITH JUST ee S 
А FEW MINUTES WORK! Más 
AGENTS, REPS, BULK USERS, NOTE: Case lot orders are now available. Write on City State Zp 


your letterhead to our industrial division for wholesale prices. E E EET ك‎ "m E mc 


Supertires 


Continued from page 63] 


The Elite is not yet available in the 
U.S., but Dunlop may introduce it. 

Despite such claims, the U.S. may 
have the rolling-resistance champs. 
In fact, Fraser Smithson, General Mo- 
tors' director of chassis systems, 
claims: "The tires on our cars have the 
lowest rolling resistance in the 
world." Not surprisingly, Smithson 
adds that the differences between 
suppliers are minimal. 


But retailers in the replacement 
market have far less concern for roll- 
ing resistance. "I don't pressure my 
suppliers about lowering rolling resis- 
tance," says George Vaught, chief tire 
engineer for Sears Roebuck. Sears, 
which, Vaught claims, sells twice as 
many tires as its closest retail compet- 
itor, puts great emphasis on perfor- 
mance—especially traction. So it's no 
surprise that Sears now promotes all- 


HOW DO YOU KNOW YOUR MOTOR OIL 
IS REALLY PROTECTING YOUR ENGINE? 


f 1% - 
Motor Oil is متس‎ ү hear a lot about, but never actually see 


at work. So it’s not easy to 


lifetime limited warranty. 


oil-related failure for as long as you own your car and use 
tails, write Quaker State, Warranty Depart- 


To obtain coverage and for de 
ment, Oil City, PA., 16301. 


УОП don't have to buy a new car to benefit from Quaker State‏ ید 
quality. When you put Quaker State in your car—old or new— you're‏ 

putting in Americas quality motor oil. 
Crude Oil. Quaker State keeps your car stayin' on the road. 


STAYIN’ON THE ROAD WITH QUAKER STATE 
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ow if the motor oil you buy is actually 
giving yout car the quality protection it needs. em 
t Quaker State, we pr it in writing. We back up our quality with a 
e guarantee every new car engine against 


T State. 


lade from Pennsylvania Grade 


season radials so heavily. All-season 
tires are designed to give you all the 
advantages of conventional radials 
along with superior traction for driv- 
ing on wet roads and in snow. “Half of 
our tires are in the all-season design,” 
says Vaught. 

But what's the truth about all-sea- 
son radials? Do they actually give as 
good traction in deep snow as a mud- 
and-snow tire? And do they run just as 
quietly as a conventional highway 
tire? Do they last as long? How do 
they handle? On the record, all the 
tire makers claim all-season tires are 
best for all conditions—except in very 
deep snow. Off the record, however, 
several engineers admitted there 
were some small trade-offs. 

Sears’ George Vaught was more 
candid. “All-season tires give up a 
couple of decibels of noise, a little bit 
in responsive handling and ride com- 
fort, and will wear slightly faster,” he 
admits. But, Vaught claims, “We 
haven’t explored the limits of what 
we can do with the block tread,” and 
predicts the drawbacks will soon 
disappear. 

GM’s Smithson agrees. “With the 
technologies now available, you can 
make a tire do all things.” In the long 
term, he predicts, the all-season radi- 
al will be the only kind sold. 

It’s really difficult to say where tire 
technology can take us, Smithson 
says. He described one GM'test that 
dramatically points up just how much 
potential there actually might be in 
radial tires. “We ran a car in the neu- 
tral-steer lane on our high-speed 
course,” Smithson says, “so that we 
never put any cornering or hard brak- 
ing on the tires.” The resulting discov- 
ery: “There would be about 190,000 
miles of tread wear on a radial tire if 
you never cornered or did any hard 
braking.” 

Then GM set up a figure-8 course 
that required cars to run around cor- 
ners at %o g. "In that test,” Smithson 
said, “the tires lasted about 800 
miles.” 

The only tires made today here in 
rubber city—Akron—are some special- 
ized racing tires and prototypes. The 
big plants producing conventional 
tires have been closed. Elsewhere 
around the country, numerous other 
tire-production facilities have been 
shuttered. The reasons are obvious. 
Tires have become so good and last so 
long that people buy far fewer. And 
with the new computer-designed su- 
pertires coming along, tires should 
last even longer and give still better 
all-around performance. m 


FIRST TIME 


EVER... 
BRAND NEW 


100% COTTON, 
LARGE ORANGE 
SHOP TOWELS! 


roximately 16” x 16" 
| hen washed) 


б, 
"o 
хоче 667994; 


FREE GIFTS! 


Just for ordering we'll 
send you Two Free Cans 
of go-jo” Hand Cleaner. 
Plus, a Valuable 
Surprise Freo Gift. Both 
yours to keop - whether, 
or not you keep your 
order, - 


98259 SPECIAL OFFER COUPO! 
Try them FREE of obligation to keep them! 
И not totally satisfied, you can return your order for a complete refund, 
including shipping and handlin 
Send to and make remittance payable to: 


3 Р! 
lloomington, MN 55438 


99 plus $3.90 shipping 
ig for each set = 
(MN residents add 596 sales tax) 
О I've enclosed my check or money order. 
О I've enclosed my company purchase order 
(this coupon MUST accompany ALL purchase ОРДЕН): 
D I wish to charge it to О VISA O MasterCard 
О American Express О Diners Club 0 Carte Blanche 


ORDER TODAY ... IT'S EASY! ] Card No. Exp. Date __/ 


seta (72 Towels per set) @ $19. 


Fill in order form and send with gnature 
check, money order, company 5 + (Need to sign only if charging order.) 
purchase order or credit card 3 


information. 

Credit card buyers can also call ws 
our 24-Hour Toll-Free Order VISA 
Number: 800-228-5000 ADDRESS 


(In Nebraska 800-642-8777) 
CITY STATE ZIP 


WORDLESS WORKSHOP 


$50 to Anthony Gi f Van Nuys, Сай for this idea, 
end yours (with Social Security No.) to Wordless, 
By ROY DOTY Poputar Science, 380 Madison Ave., New York, N.Y. 10017. 


VIC20 


(List Price $299) 


Only 


$169°° 


Special Sale Price 
(when you buy 6 tape programs) 


You get the COMMODORE VIC-20 Com- 
puter for only $169.00 when you buy 6 
tape progress For the SPECIAL SALE 
PRIC F $259.00 you get the COM- 
MODORE VIC-20 computer plus WE ADD 
3000, BYTES OF MEMORY to give you 
60% MORE PROGRAMMING МЕА! 
This powerful fullsized extra featured 
computer includes the 6502 micro- 
rocessor (LIKE APPLE) 20,000 bytes 
ОМ with a 16K extended LEVEL ۱۱ 
Microsoft BASIC, 8000 bytes RAM plug 
in expandable to 32,000 bytes RAM, 
key typewriter professional expanded 
Keyboard with Шарше symbols on keys, 
color command keys, high resolution 
graphics, 512 displayable characters, text 
play is 22 lines 23 characters, sound 
and music, real time, upper lower case, 
full screen paiting cursor, floating point 
decimal and trig functions, string arrays, 
scrolling, multi statement lines, file 
managment, PEEK AND POKE. Assembly 
machine language is available. We have 
easy to use self teaching books and pro- 
geme. Accepts TAPE-DISK-PLUG IN 
ARTRIDGES, connects to any TV, in- 
cludes AC adaptor, R.F. modulator, 
switch box, self teaching instruction 
book, comes in a beautiful console case. 


LOW COST PLUG IN EXPANSION 
Expansion accessories plug directly into 
this computer, extra RAM memory, Con- 
trollers, a Cassette, A Telephone Modem 
for only $99.00, an 80 Column Printer for 
$349.00, even the 170K Disk Drive plugs in 
direct. You do not have to buy an expen 
sive expansion interface. 

WHY SUCH A LOW PRICE 
YOU WON'T BEAT OUR PRICES FOR 
THE COMMODORE VIC-20 COMPUTER 
with tape programs or with increased 
programming power added!! We sell 
direct to customers and you save the 
profit margin normally made by computer 
stores, department stores and 
distributors; we are willing to take a 
smaller margin to develop volume! 


INVEST IN YOUR CHILDREN 
Educate your children while they play. 
Every kid wants to play electronic games. 
(We have some. of the best). The next 
natural step for their curiosity is to try 
simple programming. They can do this in 
20 minutes with our simple self teaching 
instruction book. High schools are 
teaching computer math, science and pro- 
gramming - some start in grammar school. 


we are 


experts!! 


™ PERSONAL 
COMPUTER 


commodore 


If you provide this computer as a 
Teacher and Tutor at home, before you 
know it your child will be writing com- 
puter programs. - 

гатз 10 choose from!! Моге than 270 

jucational tapes, complete coverage of 
small business and home programs, plus 
a wide variety of the best games! Why 
pay $140.00 to 5285.00 for an electronic 
game or $100. ог а 2K toy computer 
with a flat plastic keyboard? ien you 
can buy this powerful extra featured 
computer Tor only $169.00. 


IMMEDIATE REPLACEMENT WARRANTY 
If your computer fails because of warranty 
defect within 90 days from date of pur- 
chase, you simply send your computer to 
us via United Parcel Service prepaid. We 
will "immediately" send you a replace- 
ment computer at no charge via United 
Parcel Service prepaid. No one we know 
pa you this kind of warranty service. 

lost computer warranty service takes 30 
to 90 days to handle - this fantastic “im- 
mediate replacement warranty” is backed 
by COMMODORE COMPUTER, a MAJOR 
national brand electronics manufacturer. 


SPECIAL SALE PRICE $169 
You get the COMMDORE VIC-20 com- 
puter for only $169.00 when you Ruy 6 
tape programs on sale for only $89.70 
you can choose one of three 6 tape pro- 
ram packs! (6 GAME program pack 
9.70) or (6 HOME finance program 
pack .70; or (6 small BUSINESS pro- 
ram pack $89.70) This full sized extra 
featured computer has a 66 key 
typewriter keyboard, color, sound, music, 
self teaching instruction book A.C. 
adapter, switch box and owners manual 
lus all the other features listed. Comes 
п a beautiful console. 
SPECIAL SALE PRICE $259 
For only $259 you get POWERFUL 28K 
COMMODORE VIC with 60% MORE 
PROGRAMING POWER THAN VIC-20! It 
has 28,000 bytes total memory (20,000 
bytes ROM, 80,000 bytes RAM and ex- 
tended LEVEL Il BASICS) plus all the ex- 
tras features listed! 
SPECIAL SALE PRICE $339 
For only $339 you get SUPER POWERED 
41K COMMODORE VIC with 400% MORE 
PROGRAMMING POWER THAN VIC-20! 
We add 16,000 bytes memory to the 
VIC-20. You get a total of 41, bytes 
memory (20, bytes ROM, 21,000 bytes 
RAM and extended LEVEL II BASIC) plus 
all the extra features listed! 


vic 


е Best Service іп the USA! 


© One Day Delivery Express 
Mail 


ө Most In Stock Accessories 


© Over 500 Programs To 
Choose From 


ө Educational-Business- 
Home-Game Programs 


@ Immediate Refunds 
€ Free Catalogs 


e We Love Our Customers! 


TRACTION-FRICTION PRINTER $399 
This all new COM-STAR deluxe line 
printer, prints 87х11 letter quality full 
size single or fan fold paper, labels and 
etc. 40, 66, 80, 312 colums. Includes 
cable that plugs direct into the VIC-20 
printer port - no other interface is need- 
ed. List $599. Sale $399. 


15 DAY FREE TRIAL 


DON'T MISS THIS SALE -ORDER NOW 


۳ 


Please sent me the COM- 

MODORE VIC-20 for $169.00 

plus $89.70 for 6 tape programs 
2660۱۷ pack wanted __ 


o 


Please send me the 28K COM- 
MODORE VIC for only $259.00. 


Please send me the 41K COM- 
MODORE VIC for only $339.00. 


] Please send me the TRACTION- 
FRICTION PRINTER for only 
$399.00. 


We shi 
Master 


lame 


C.O.D. and honor Visa and 
ard. 


Ni 
Address 


Ci 


ty 


State ZipCode. 
O VISA O MASTERCARD ОСОР. 


Credit Card No. 


Expiration Date. 
Add $10.00 for shipping, handling and In- 
surance. Illinois residents please add 
6% tax. Add $20.00 for CANADA, PUER- 
TO RICO, HAWAII orders. WE DO NO EX- 
PORT TO OTHER COUNTRIES. 

۶ Enclose Cashiers Check, Money Order 
* or Personal Check. Allow 14 days for 
* delivery, 2 to 7 days for phone orders, 
* 102۷ express mail! б" 

è Canada orders must be in U.S. dollars. 


هه ده و هه هه هه و و ماد ماو واه واه وتو و و Ree‏ 


بجبجصبصب+بسپسصسصسپد :۳ 


PROTECTO 


ENTERPRIZES *"^cronvonecn 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 


O Tun 


SEND $18 00 PLUS $2 00 FOR SHIPPING & HANDLING IN CHECK 
‘OR MONEY ORDER ТО 


21701 Devonshire St. #F 
Chatsworth, СА 91311 
(CONNECTION 


WOOD-FIRED 


also offer а complete ine ol 
Роко 


and systems. Pease alow 4-6 
weeks tor 


STomenceo 
Snorkel'™ 


BURGLAR ALARM FOR HOME & SMALL BUSINESS 
* Radio Controlled e Buy Factory Direct & Save 
Thousands In Use « Easy Homeowner Installation 
۰ Immediate Shipment UPS or PP ۰ Free Brochure 
HELPMATE Equipment Co, Dept. Р5112, Baroda, MI 49101 


The Kit Option. 


Our finished speakers are 
recommended by Hi-Fi 


own lumber. Catalog, $4. 


Build your attractive, energy-efficient dome using 
our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy- 
duty, easy-to-use connector system, and cut your 


Timberline Geodesics, Inc. - P11 
2015 Blake, Berkeley, CA 94704 
(415) 849-4481 


COMPLETE OUTFITS FROM UNDER $1000 


For Brochure and Price List Send $1 to: 


[The Snorkel Stove Со. P.O. Box 20068РҮ 
Seattle, Wa 98102 (206) 523-9637 


WINDWATCH™ 
ANEMOMETER-WIND VANE 57:95 


Uniden top quality 
CORDLESS TELEPHONE 


ei 
"Dept CPS-211, 735 N. Northlake Way 
Seattle, Washington 98103 


C-DESIONS. 
РО. Box 238, 
Coppell, Tx. 9 


EX-4000 


Stores Easily on Shelf. 


The lightweight Alr Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
иге: г coll construction with multiple controlled air 


= مت مت بت ч=‏ بت == کے کس کے کک کس 
Please send me the following AIR BED(S):‏ 


Neon lights in indoor indicator show wind speed and direction. Decora- 
tive indicator with gold dial is designed for desk or wall mount. Outdoor 
instruments of durable aluminum with electrical parts enclosed in rigid 
vinyl housings. Easy to assemble and instal. Attach directly to roof or 
pole. Comes with wire and materials for installation up to 60 feet. Uses 
regular 120V AC. Unique low amp circuit for absolute safely, A fasci- 
nating home addition. Five year limited guarantee. 15 day tial. Satis- 
faction or money back. Only $37.95 plus $2.00 shpg. Check, ва Май. 
Chg. Give Number and Expiration Date. Immediate Delivery. 


WINDWATCH MFG. San Antonio, Теше 78 


San Antonio, Texas 78205 


LOG SPLITTER PARTS 
STAGE CAST IRON GEAR PU 


Supplies 10% GPM at 650 PSI until more 
pressure is needed. Then kicks down to 
lower GPM and up to 2500 PSI. Right hand 
(шоп (direct coupi 80 max. RPM We, 
Mure 


132pl.weSPH.  — — — — $us 
15 pal 2 stage use plus hp از‎ 
22 GMP use with 10PH or greater $208 


4-WAY CONTROL VALVES 
Built-in relief valve, %" in-out port 
cylinder ports. Мет 2010! 


With pressure sens 
stroke you don't h 
2020. 


w 
540 
| оп return 


Double-Acting Cylinders 
3x24” stroke, 1% rod, 52 Ibs. 
4x24x1% Rod. Can go UPS 
424*27 rod H.D. Я 


chambers that hold your body evenly and independently. eos MI Ain) mM Sx24x2" rod eee 
Turns any room into a guest room. The Ideal portable bed n пема поа | سیم‎ 20 эз NEW ENGINES 
меч cone I some агау: 5 King Size (пет 2374) $90.95 5 HP Tecumseh or Briggs recoil 
0 your boal, ín your Add $8.95 per bed Insurance. Start % shaft men: A 
DAC Alr Pump (tem 000) $29.95 B HP Tecumseh, recoil siart, Y^ shat.. $180 رو‎ 
з In О DC Pump, 12 volt (Item 0005) $29.95 10 HP Tecumseh, recoil start. 1" shaft $210 ~ 
nnister vacuum. (High- ре етеу: soles tex. 10 HP Tecumseh, electric start 5249 4- 
Made of sturdy 20 C) Check/M.O. Enclosed C) Charge my credit card: Verticie Shaft Engines avaliable. 
ins with soap and water. Repair kit апа Û О ی‎ m Heavy duty 15Ton Splitter complete... 8890 

pump adapter Included. De E EL CREE 


Don't be mislead by imitations. Insist on the original, red 
velveteen, The Air Bed. 10-day Free Trial. If not satisfied, 
return it within 10 days for refund. Order now! 


CREDITCARD ORDERS Nevada Residents Call: 
CALL TOLL FREE 8009925710 || city 
24 HOURS A DAY, 7 DAYS A WEEK l-—— __ 


C ө ( Кє í | (2 Of Of y 790 Maple Lane, Bensenville, 
790 Maple Lane, Bensenville, IL 60105 ` Marketing, inc. i 


Signature 
Contemporary Marketing, Inc. 


Send $1.00 for discount catalog on Valves, Cylinders, Hoses, 
Frames, Tanks, , Slides, Wheels, Go Cart Parts, Splitters, 
Trailer Parts, Generators, or $6.00 for Catalog & Splitter Design & 
Fact booklet. We ship UPS. 


NORTHERN HYDRAULICS 
1211 Cliff Road, P.0. Box 1261 Dept. PS 11-4 
Burnsville, MN 55337 (612)894-8310 


60۸۱1962 269 
IL 60106 Dept. 2 
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YOU DON'T NEED 
CASTRO'S 


PERMISSION 
TO ENJOY 
THE UNIQUE 
HAVANA FLAVOR. 


If you remember savoring and lingering over a fan- 
tastically mild and flavorful Cuban leaf cigar in the 
days before the Cuban embargo, you will be in- 
Pegi phase poner e ec m > 59 terested in this offer — and the story behind it! 


¥ The Toymaker Supply Co. 


satisfactory service. Satisfied users жо le since 1966, When the Cuban embargo hit, we and other s1 B 5401 Hangar Ct... Dept. A825, Box 30303, Tampa. FL. 33630. 
Free literature furnished on request. Telphone 305-862-3038, manufacturers of fine custom-made cigars П 0.К., ТОМ! Ship те the укш Sampler under you 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. тів. Our very gzien depended on maintaining 1 Pin ed red dor ony 10. 
the same incomparable quality we had staked our 7 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla, 32751 reputation on. B à 7 CJ Candela (Lt. Green) Natural (Med. Brown) Ц 
The solution was pure cloak-and-dagger. Опе В О Check for $10.90 enclosed (На. residents add В 


dark night a few years ago a group of daring Cuban 8 _ 5% sales tax 

expatriates put to sea carrying a precious cargo of و‎ (C) Charge $10.90 to my 

Portable Steam Cleaner Cuban tobacco seeds. After running a gauntlet of B O Visa О Master Charge 
CLEAN: Cuban gunboats they finally reached their destina- Ш О American Express О Diners Club 
Engines, Ае Filters, Lawn Mowers. tion — Honduras. Here under almost identical con- 


Q year guarantee on fre box, coils, Uses di ns of climate and soil, this prime tobacco @ 
'soap, propane fired. Weight 1 lourishes to this day, far from its native land. This 
Auxillary pump required on low water is the lobacco wa est tomakscerssperblymildagd. B o Card Hos (Prat ail digit) 
pressure. flavorable cigars — cigars an expert can't tell from Bj 
WEDCO MFG. INC., Dept. S-11 Havana. 


940 W. Broadway ® Box D, Jackson, WY. 83001 


Master Charge Also Enter EXP. DATE 
fats Botow Your Аса No. 


MY OFFER TO CIGAR LOVERS I 


Iwill send you postpaid a variety of 50 factory fresh B Tame 
cigars. Smoke one or a.half-dozen with my com- 
pliments. If these cigars aren't all you expect anda B 
great deal more, return the remainder by parcel post B 
within 30 days and 1۱۱ refund your money. No 
juestions asked. Your delivered cost is only $10.90 city state zip 
or 50 Factory-Fresh Cuban Seed Leaf Cigars. 1 (OFFER GOOD IN U.S. ONLY) 

аш тш um um um "m иш эш эш UD аш m Um es 


CREDIT CARD HOLDERS CALL. TOLL FREE 800-237-2559 


IN FLORIDA CALL: 800-282-0646 


OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED 
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS! 


1. Call 1-800-841-8674 for literature and 


for SMALL mechanical parts! 


Giant new 768 page SOPCatalogtor19e2 (27 S 
Terre er aqu T0 pee tn? Cep 2 ОКА 


WEE SPE Ei foe un 
У FREE METRICANCH CONVERSION SLIDE RULE INCLUDED! 2. Study literature and price sheet to 
р determine that aluminum columns are less 
T Tye SAFE way expensive and easier to obtain than wood 
Wi nt wae ange columns. 
E Fon tat ae NA on 3. Sell spouse on all advantages of aluminum See 
Gh asd о be wo inamay pete columns. ыйа; ۳ 
۴ OTI IDA 15", 18", 24 
CONSUMER ва مت‎ or e akon ff ANY rni 4. Call factory at same toll-free number and 
мла 8 awg, aliquoc رد‎ GUARANTEES place order for columns to be shipped а dg 
Two Houston, TX 77082 immediately from stock of 50,000. Use pe aoe 
credit card or mail check. SMART 
" * FLUTED DESIGN 
^ MAKE THIS SHADE 5. Schedule Saturday morning do-it-yourself J| complete with standard 
asse. FOR LESS project. F Т anomena. cars 
bo THAN $75.00 6 Columns will arrive in approximately 10 — 10 AVAILABLE—Scamozzi, 
67 Ds Send $1.00 for our big catalog of days. Собак ee 
— stained glass supplies. 7. Arrange for moral support, 2 soft drinks, — 2. TROUBLE-FREE-will not rot, 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 1 can elbow grease, hammer, saw, level, | warp or split. Replace your 


T old wood columns with 
and jack. || — aluminum..LIGHTWEIGHT, 

8. Follow directions and install columns on ما مرب نیس‎ 
labor costs, material costs and 

Saturday morning, eat lunch, then play handling time... BAKED-ON 
golf with friends. || + FINISH—oven baked columns 
completely finished for home 
remodeling when quick 
Kalbe Manufacturing Company Installation is required... 
Phone 800/841-8674 toll-free HOMES — perfect for porches, 


entrances, colonnades — a new 
Moultrie, GA 31768 idea in interior decorating. 


нени GREAT OUTDOOR FUN. 

SEARCH ELECTRONICALLY FOR ۰۰۰ gold, silver, 

coins and relics with White's Electronics mineral/ 

metal detectors. Pays tor itself. U.S. Patented. 

For your nearest dealer 
and free cati 


= == ج‎ “а 
White's Electronics, Inc. Dept. PB-2 
Sweet Home. OR 97386: 


NOVEMBER 1982 | 157 


Be Your Own Boss 


“Before enrolling 1 


checked otber courses 
...IN YOUR OWN BUSINESS! Ка 
————————À: lvice from several of 
she professional 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession 
.YOU Can Do It, Too! 


“No more hard, nasty work for me 
Now I have my own business and with 
hardly any effort I average around $50 
а day. Thanks for my new start in life.” 
Sam Walker Prichard, Alabama 


locksmiths in my area 
They all said Foley- 
Belsaw was tops and hE 
the most versatile 
Key Machine. 
“I always 
wanted to have 
my own business 
and now I do, thanks to Foley-Belsaw:" 
David Fairbrother—Dave's Locksmith Service 


“1 opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329 for the first week.” 


B. A. Deberry Littleton, Colorado Work Part Time, Full Time — Right at ۰ 


Be aLOCKSMITH! 


Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You! 


Milwaukee, Wisconsin 53209 


Never before have money-making opportunities been so yg Extra 
great for qualified Locksmiths, Now lucrative regular "Cost! Included With Your 


lock and key business has multiplied a thousandfold as 


millions seek more protection against zooming crii BURGLAR 
Yet there's only one Locksmith for every 17,000 peop! ALARM 
a end SECURITY 


Make Up to $12.50 an Hour—even wi 
Train FAST at Home! 

You're “in business” ready to earn $5 to $12.50 an hour 
a few days after you begin Foley-Belsaw's shortcut 
training. Take advantage of today's unprecedented op- 
portunities in locksmithing for year-round EXTRA 
INCOME in spare time — or fulltime in a high-profit 


learning! تست‎ 
training. Covers 
all phases of 
Burglar, Hold-Up 
, and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
timely instruction 


Telephone Listening Device 


Record telephone conversations in your 

office or home. Connects between any 

cassette ог tape recorder and. your 
ne or telephone Li 

ноте when pons s answered 

Records bot fides of hene conversion. 


P.O.Box 
COCs accapt. For catalog of transmitters voice scramble 
find other specialty Nerd enclose $2.00 1o USI Corp. 


business of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key Machine 
given you with course. These plus practice materials 
and equipment, plus simple, illustrated lessons, plus ex- 
pert supervision, plus business-building guidance will 
enable you to KEEP THE MONEY COMING IN! Ideal 
for retirement — good jobs, too. 

SEND FOR EXCITING FACTS—No Obligation 
Discover what's in Locksmithing for you — how Foley-Belsaw's 
master-locksmith-approved pening. سور ایب‎ the skill you 
can depend on to EARN MORE LIFE MORE. 


PRO KEY 


and it won't cost you a pen- 
ny extra with your training. 


Find out all about it! 
rca МЫ 
теша mail. DO IT TODAY! * COUPON 


includes all special tools and 
supplies. ONLY Foley-Belsaw offers 
such extensiv in this 
rapidly expand 
your Locksmith training. 
ADVANCED Locksmithing! 

How to change combinations, in- 
stall and service Safe, Vault and 
n Safe-Deposit Box locks. 
22 on the locks 

You'll find It 
fascinating тү highly profitable 
work. 


ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 


FOLEBELSAW INSTITUTE 


10070 Field Bidg., Kansas City, Мо. 64111 


There is NO OBLIGATION and NO SALESMAN Will Call—ever 


RUSH COUPON TODAY 
FOR THIS FACT-FILLED 


BOOKLET! 


FOLEFBELSAW INSTITUTE, 
KANSAS CITY, MISSOURI 64111 


O YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call. 


10070 FIELD BUILDING 


Tells how you quickly Name. 
t to be your own boss. 
in a profitable Sparetime Miren 
or Fulltime business of 
your om PLIS cant om. 
details on our L 
Д State Zp 


Пын mn шышы mn (AA ee ee ee 


€ | 


THE 
ALTERNATIVE 


ydable elect 'eowners WithOL 


power Send 3309 for Catalog to Dept PS 


| жш. 


Cty Чже 2р. 


АДАА Bre authorized distributor for ARCO Solar, кк. 


Make clocks for 
fun and profit win 
Quartz clock 
movements 

from ...SELVA BOREL 


| A superior movement in every re- 
| Model 300 gard: recognized quartz accuracy, 
but NEW, more dependable and 

lower in price. Jump sweep 

second. 23/16" x 23/16" 


| x 5/8”. Shaft length, 1/2" 
or 3/4". Please specify. 
be PRICE LIST Model 300 
12pcs. 39 pcs. 
$70 36.75 
1024рса. — 2549pcs. 
$525 $475 
OUR GREAT see deep 
| GERMAN CLOCK 


CATALOG 


The finest clock catalog available 
for the Hobbiest/Clockmaker. 

62 full color pages of clock move- 
ments, dials, hands, accessories 
and tools for repair and restora- 
tion. ONLY $2.00 or Free with 
order. 


мооє #000 s 
VISA/ MC Card ә. 


GERM. CLOCK CATALOG __ ت‎ 
Сайта Residents add 6% Sales Tax. For Shipping ADD $2.00. 


سم سح 
Май to: Selva Borel, 347 Thineenth Sweet, P.O. Box 79605‏ 
Ockiand. CA gasos. (415) 832-0955.‏ | 
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* Super view of fire 
* Quicker heat, higher 


y installation 

* No expensive chimney 
cleaning headaches 

* No fast creosote 
build-up 


CALL TOLL FREE 
800-854-1905 (800-542-6400 in Cal.) 


UNIQUE Functional Products 
135-P Sunshine Lane, San Marcos, CA $2069 


| ‘Print For Profit 


| Print cards, statione! 
envelopes; advertising, 
s, tickets; holiday, 
1 labels, tickets; holid: 
sympathy, birthday, SL 
| cards. Satisfying 
time/money-maker. 
(ш 
fork with your hands, 
| use your imagination, 
see results. 
Own a Printing Business. 
| МИШ Have your own 


5۱ ۱۰۰ tions, hand presses and all supplies 


Т cirect from factory. Famous since 1872. 1 


І Send $1.00 for a catalog. Kelsey 
1 Catalog Pr CK, Meri 064 


OLT А.С. GENERATORS 
while they last. Up to 50% off. 60 cycles, 3000 
Á—— s 10", fanbelt driven from car or 


IMPORTED 


LOCK BLADE 
mcum" $3.50 Ea. ani 
27 


stanly апа 
locks auto- 
to 


Model # 
K-12-AL 


пабе use ana nara, 
50 


long service. Send 33. 
plus 506 to cover post- 
1d handling 


373 MAPLE AVE. WESTBURY, 


shop. Add to income. We supply instruc l 


Fiberglass 
Travel Trailer Kit 


^ Build Yourself! Save Gas 


TRAILER FOR THE '80's—Burro Travel Trailer 
kit sleeps four. Under 1,000 Ibs. Fiberglass. 
Ready to tow. Finish interior only. Write Burro 
Р51114143, 21st Avenue North, Plymouth, MN 
55441. For full color catalog send $3.00 to cover 
handling, Rental Opportunities, Dealers Wanted. 


g WARNING 
FLASHER 


Stranded on roadway with your car or motorcycle can 
be deadly. The WARNING Fi R has a 1 mile 
night visibility range, is im lightweight, 
‘weatherproof and operates for hours on a single battery 
(included). Can be used as a distress signal for boat 
hiking and camping. ONLY $11.95 
Send check or money orders to: 

5370 Paramount Bivd. Suite Вб, Lakewood, CA 90712 


PLANS 
KITS 
FINISHED 
MACHINES 


2000 Watts 

110 Volts 60 Cycle 
No Batteries 

No Inverters 

Direct Utility Interface 


BUILD A WIND ENERGY ELECTRICAL SYSTEM FOR UNDER $2,000 


EASY TO ASSEMBLE PLANS. 


85- page manual guides you step-by-step in building your own windmill from our tested blueprints. 
Most all parts can be found locally. You save by supplying spare time labor. Or we can sell you 
some or all parts or even the completely assembled windmill. 


CAN ACTUALLY REVERSE ELECTRIC METER! 
It's true. When the windmill generates more electricity than you consume, the utility meter can rotate 


in reverse. In effect, you would be selling electricity to the utility. How's that for fighting back? 
Build from plans - All parts available in kit form from FIGHT BILLS or buy finishéd machine 


I'm ready to FIGHT BILLS! send me: 


Fact filled info kit - $5.00 
Check enclosed OVisa OMC Card# 
Name. 


Dealers inquiries invited. 


Plans and 85-page manual to build my own windmill - $59.00 
Assembled machine - $3,800.00 


Exp. Date. 


Address 


Clip and mail to: FIGHT BILLS, Dept. N-52, Box 162, Windsor, VT 05089 / Tel. 1-603-543-1381 


FREE WATER 
and plenty of it! 


TAP THE LIFETIME SUPPLY 
OF FREE WATER IN YOUR 
OWN BACK YARD 


Drill your 
own well 
and save 
hundreds 
of $$$. 


THIS MAN IS DRILLING A WELL 
in his own backyard for less than 1/3 the 
cost of hiring a commercial well driller. 


Thousands of home owners are now 
drilling their own wells from 50 to 200 feet 
deep! YOU can join them in saying good- 
bye forever to expensive, chemical- 
tasting city water! Forget about droughts! 
Ignore summertime water shortages! 

Write or call today for our FREE in- 
formation package including the booklet 
“HOW TO DRILL YOUR OWN WELL”. 
There's no obligation—ACT NOW! 


DEEPROCK MANUFACTURING CO. 
Opelika, Alabama 36802 


CALL TOLL-FREE 
1-800-821-7700 
(Ask for Extension 391) 


Call anytime including Sundays 
or clip coupon and mail TODAY! 


391 Anderson Road 
Opelika, Alabama 36802 


Please mail your free information kit. 


Print Name 


Address 


City State Zip 


O'm in a hurry! | have enclosed $1.00. Rush the 
FREE information package by FIRST CLASS 


MAII 
alts © 1982 DeepRock Mig. Co. 
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$ Start 
Income 


YOU САН EARN UP TO THAT AMOUNT "ime. 


Sharpen Saws... 


... ALL Garden and shop tools 
for home and industry 


Get In On The Profits! 
Yes there's plenty of business waiting 
for the man who can professionally 
sharpen saws and all types of edge- 
cutting tools. SHARP-AII does them all, 
and at big profit for you. No inventory is 
involved... no selling. You earn a 
year-round Cash income and make ۶ 
ш! out of every dollar you take їп. 
rk sparetime hours or fulltime right at 
home, and no experience is needed. 
Send TODAY for details of our 


30-Day FREE Trial Offer! 
FREE شب‎ 


BOOKLET! 
Send for 
your copy 
today. No 
obligation. 


removed, just send us а 
postcard with your name and address to~ 


ETERS, FOLEY-BELSAU со. 


60067 FIELD BLDG. 
KANSAS CITY, MO. 64111 


BELSAW, 


fecuri 
M Otter. 1 understand there is No Obligation and that 


With Sharp-All YOU 
nt to work... you 


KANSAS CITY, MO. 641 


full details on your 30-Day Free Trial 


tained, no leaky oll. Uses mechanical rack & pinion 


drive. Comes with electric motor or 


today. Commercial — 
models and accessories also available. A GREAT 
CHRISTMAS GIFT! 

FXG CORP. 


3 Sullivan St., Woburn, MA 01801 (617) 923-428 


7 Power DAY 6 
NIGHT- SCOPE 


body lasts forever. Fine Image, 
gov't spec. Also for daytime use. For nature 
length, 2% dia. 1502. Immediate money back. 
CANDYBELL • P.O. BOX 224 EL SEGUNDO, CA 90245, 


3-Wheeling to Independence! 
Free Booklet 


on & Special 
Н Offer 
S 


#° 


CYCLE-CHAIR, the NEW ALUMINUM ELEC- 
TRIC BIKE that is different and safer. It's so 
easy to handle, you control on, off, forward, 
reverse, speed, steering, and braking with 
just ONE HAND! 

Use CYCLE-CHAIR indoors as well as out- 
doors. Climb steep hills and ramps, travel to 
the store, or take it to the bank. Be indepen- 
dent on the Cadillac of 3-wheelers. Its low 
center of n and all-aluminum frame 
makes CYCLE-CHAIR the lightest, strongest, 
safest 3-wheeler on the market today. Costs 
only pennies to recharge at home. 

end for free booklet and special offer on 
CYCLE-CHAIR, PEDALPOWER electric bike 
motors and pedal tricycles or call toll-free 
1-800-257-7955, in N.J. 800-232-6550. 


30 Day Trial • Money Back Guarantee 


GENERAL ENGINES GO., Dept. 703 
591 Mantua Blvd., Sewell, New Jersey 08080 
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This dome is stronger, easier to build, 
less expensive and even more energy 
efficient than others. If you're serious 
about building a quality home, write 
for our planning kit. $4.00 postpaid. 


AMERICAN INGENUITY. INC, 
401-А Harbor City Blvd. Melbourne, FL 32935 
—CREATING INTELLIGENT ALTERNATIVES- 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart," 
immediately following this section. 
You may find just what you've 
been looking for. 


GIVE YOUR SPEAKERS A LIFT 
Adjustable Speaker 
Stands 


€ No Assembly 
Needed 


© Walnut Stained 
Hardwood 
$1935 © No Noise, Happy 
pem Neighbors! 
SPEAKER-UPPERS lifts any size speakers 
7" off the floor and lets them perform to their 
fullest capacity. A few inches makes all the 
difference in the way your speakers sound. 
‘Send me — — pair(s) of SPEAKER UPPERS at $19.95 
per pair, plus $2.50 postage & handling. Ca. res. add 64%. 
‘Send check or money order. Credit card orders phone 
(800) 854-7947. Ca. residents (714) 596-1906. 
SPEAKER-UPPERS 1019 Via Sorella 
P.O. Box 716, Walnut, CA. 91789 


* No more bent nails! 

© No more smashed fingers! 

© Less chance of marring surrounding areas! 

© А must for everyone who owns a hammer 

The Nail Driver is an innovative tool made from the finest 
materials. The steel tube guides the nail as you drive it into 
those hard to reach areas. 

The next time you reach for your hammer, and you 
wonder how you are going to pound that nail in a corner or 
around an obstacle, your task will be simplified with the 
Nail Driver. 

When you need it nothing else will do. 

Tool accepts all box nails up to 20d and most finish nails. 
ORDER NOW! MONEY BACK GUARANTEE! 


unit(s) of the Nail Driver‏ سس 
for only $7.95 each, plus $1.50 shipping and handling,‏ 
Enclosed is: (CA residents add 6% sales tax)‏ 
О Check or money order О Visa О Mastercard‏ 
Exp. Date.‏ 


Please allow 3-4 weeks for delivery. 
MAIL TODAY TO: Phase One Tool Co. 
Made in the USA 148 М. Barranca Ave. 
Glendora, CA 91740 
(213) 335-1052 


MAKE MONEY 


WITH A 
STRUCK CRAWLER 


MAGNATRAC 


Besides doing jobs 

around your own home, 

а STRUCK-KIT Crawler Tractor is a valuable money 

maker doing work for others. Its compact size and 

power allow it to do the higher paying specialty jobs! 

Over 30 Attachments for all your landscaping, gard- 

ening and dozing needs. Buy Factory Direct for 

greatest savings. Valuable Tax Savings now in effect! 
Send for FREE Brochure, or use coupon belo’ 


О CATALOG of Tractor Kit construction and uses 
(specity Magnatrac 1000 or Mini-Dozer) $100 | 


small crawler equipment 
Im MOVIE (8mm Color) of 

Magnatrac 1000 or Mini-Dozer) 

Both Movies. 

for fabricating Т! 

(specify Magnatrac 1000 or Mini-Dozer) 5 

Both Plans ot see $1000 
سا‎ — — — iMoney refundable on any purchase) _ __ 


eAnyone for 
Tenons? sä 


If your racket is tenons, doubles or 
singles, and you want a perfect match 
every time, you can learn from the profes- 
sionals, They know a classic way to join 
two pieces on wood together is with a tenon 
that fits into a mortise. 

Fine Woodworking magazine speaks this 
language to more than 200,000 readers— 
people seriously interested in making 

eautiful things out of wood. Whether you 
are an aspiring novice or an accomplished 


expert, you'll find it an especially infor- 
mative magazine, with finely detailed ar- 
ticles about techniques and tools, mate- 


rials and design. It’s written by master 
craftsmen who share their many years of 
woodworking experience. And it’s printed 
on heavy paper to withstand years of 
reference. All back issues are in print and 
indexed periodically. 

If you want to become a better wood- 
worker, send $14.00 for a one-year sub- 
scription (6 issues). Or call us toll-free, 
1-800-243-7252, and charge your order. (Ct. 
residents call 1-426-8171). If. you're not 


pleased, we'll be happy to refund. 
he 
Fine ] ARE 
т P.O. Box 355DP 
Newtown 
‘Connecticut 06470 


Your Other Selves 


Awaken the Psychic You 


There is more to you than you suspect. 
Self goes far deeper than surface 
consciousness. Man is not fully 
conscious—that is, using the whole 
potential of his awareness—until his 
dormant psychic energy is developed. 


The occasional hunch, and the 
intuitive flash are attributes of the 
psychic, the real you, awaiting fuller 
expression. The use of these /evels of 
consciousness, which are at your 
command, is but the application of 
natural law. Creative imagination, 
reception of the unspoken thoughts of 
others, the ability to clearly 
comprehend and master circumstances 
are the result of the awakening psychic 
self. 


Free Book 


The Rosicrucians have shown 
thousands of men and women 
throughout the world how to make the 
best use of their psychic faculties. 
Write today for a free copy of the 
Mastery of Life. It presents factual, 
fascinating information on how you 
may learn this unusual knowledge. 
Address: Scribe EGF 


The Rosicrucians нок) 


San dose, California 95191, U.S.A. 
(Not a religion) 


The Rosicrucians (AMORC) 
San Jose, California 95191, U.S.A. 


1 am very interested. Send а free copy of the 
Mastery of Life, which tells how I may receive 
this knowledge. 


Address 


ZIP CODE 


fee ee ee ed 
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l 
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L. 


| 


DIRECT FROM 
U.S. OPTICS 
QUALITY SUNGLASSES 
AT FACTORY PRICES 


antee. 
FREE — limit ime опу — deluxe velour 
lined case with each pair сене 
ordered (a $3.00 value). Credit cards 
accepted. inquiries invited. 
NOTICE: Don't be fooled by chea; 
exclusively for us. ісв®. To make 
sure you the best, order now and if 
not com] ly satisfied return for 
refund within 30 days. 


World Famous Pilot's Glasses 
‘These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd probably 
cost you over $20.00, #20P available in gold 
or silver frame. A $20.00 value only $7.95. 
Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


Professional Driving & Glasses 

Wide angle amber lens brightens visibility. 

۸300 gold frame only. A $30.00 value only 
$14.95. 2 pairs for $28.00. 


To order send check or money order to U.S. ۲ 

Бороо P.O. Box 14300, Atlanta, Georgia ОЗ. 

Qi card customers plesse fill in card W kod ap. date 

QUANTITY | MODEL #| GOLD | SILVER | PRICE 
20P 


Credit card orders may call 1-404-252-0703. 


Exp. Date 


FREE case with each pair. 
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ONE-MAN 


FREE 


COLOR CATALOG 
Bulld Your Own 


EASY-TO-ASSEMBLE KIT 


24265... ьа 
For 3'6" diam. Other diams. from 4' to 7' at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'12" to 9'6". 


Grandfather Clock 
Prices Starting Under 
, SAWMILL ot ts Kind In The World! Now! tipeluding movement 
tyon need good, high-quality lumber, don't let Showroom & Jai al) 
lated lumber prices stop your important 


Warehouse 


building projects. The Foley-Belsaw goes right locations in: 


pine trees and turns out smooth, true-cut lum- 
even beginners get ‘excellent results. 

Jusi ‘one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices. For power 
рӯе Sato PT or other low HP diesel or elec- 
ic unit. Factory-direct selling keeps price low, 
and С time payments may be 


“Send lor FREE BOOK! Just mail coupon below for 
tw" To Saw Lumber” booklet and complete facts 
lan Sawmill. There is NO Obligation 


۰ рч ошен сазе 
kit, parts pre-cut 

• Finished clocks 

* Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

* Heirloom quality 

* Factory direct prices 

* Solid brass West 
German chiming 


California 
(714) 598-5766 


Florida 
(813) 923-1479 


People who've looked everywhere tell us there 
isn’t another spiral stair around that touches 


man Will Call on you. Do It ovr combination of price and quolity of mate- movements 
mmm em em om ep НЕ We believe it! * Money back 
Foley-Belsaw Co. guarantee 
30048 Floid Bullding queen eee eem 


Kansas City, Mo. 64111 

Please send all facts and details in 

your FREE BOOK “How To Saw 

Lumber”. 1 understand there is No 

Obligation and that No Salesman will‏ انح 
call on me.‏ * 


Broomall, Pa 19008 Our Tel (215) 544-7100. | * Prompt shipment 


| ———— —SA, 


Street 


۱ 
| 
| 
| 
| 
21 


су Store. Zip 
 __We accept MasterCard and VISA. 


THE IRON SHOP 


MANUFACTURERS. 


UNUSUAL STEEL 


EXPAND YOUR 
WALL SHELVING 


LIVING SPACE 
WITH A FOUR SEASONS 
PASSIVE SOLAR 


GREENHOUSE_ 


COLLEGE 
DEGREE 


at Home in Spare Time 
* Business * Engineering 
Management Technology 
e Accounting e Electronics 
No previous ۵ مس مگ‎ Now, without 


Д pa sama kidol 
ciarn eu aa ponen aa ч 


Introductory used by Fortune 500 


Offer 


$79.90 delivered 


in USA OUTDOOR LIVING-INDOORS! A beautiful insulated prot Every car, bridge, 


© This unusual well designed adjustable high 
quality shelving system will carry 300 pounds 
and is ideal for situations where attaching to 
walls is undesirable. 


ө Available in white or dark brown baked enamel 
finish, this attractive unit fits well into dens, 
living rooms, bedrooms, kitchens, offices. 

ө Each unit consists of 4 shelves 10" x 30" which 
are vertically adjustable on 1" centres, and 2 
posts 60" high with adjustable levellers. 


To order send check or Mastercharge or Visa‏ و 
number and state color wanted.‏ 

© Canadian order $79.90 Canadian money, delivery 
charges extra. 


Prices and design subject to change without‏ و 
notice.‏ 


TRIPLE-A MFG. CO. LTD. 
44 MILNER AVE. 
TORONTO CANADA M1S 3P8 


glass addition for solar collection, hot tub enclosure and 
Sun-lime activities. Bronze finish modular design 
provides a wide range of sizes. Exclusive patented 
Pow R Vent™. 

CATALOG and TAX CREDIT GUIDE: Send $1. for 1982 
Theme Catalog, price list and tax guide for passive solar 
credits. 

SAMPLE WINDOW KIT: Send S5. for actual sample of 
P.P.G. bronze finish aluminum frame and glazing 
assembly manual, heating guide plus Catalog and tax 
credit guide. 


FACTORY REBATE 
up to $1000.00 ott cat. prices | 
See your local authorized Four таар UN for 
details و‎ Det oe 
FOUR SEASONS 
| GREENHOUSES 


Mtg. by Four Seasons Solar Products Corp. 
910 Route 110, Dept. PS-211 
Farmingdale, N.Y. 11735 
IN N.Y. CALL (516) 694-4400 


. CALL TOLL FREE 1-800-645-9527 


Seasons Greenhouses 


space 
the knowledge and siis of trained ineering and 
engineering 


C Business Management Г) Mechanical Engineering 
نون‎ Engineering Û Electronics 
O Electrical Engineering 


ме. 


Yes, | want the following: 

G Dr. Martin's book, Ihe Gravity 
Guiding System®” $9.! 

O GRAVITY GUIDING INVERSION 
BOOTS™ $78* Plus $4.50 for 
håndling and shipping. 

О GRAVITY GUIDING INVERSION 
DOORWAY BAR & BRACKETS™ $23* 
Plus $3, for handling and shipping. 

о Both ВКА 


BOOTS™an fhe INVERSION B, A 


And, | get the\book free! $ 
Plus $4. SoVerhanclingand shisping. 


WATY GUIDING INVERSION 


صت 


There's more to 
running than 
meets the feet! 


Running is the most grueling 
non-contact sport there is. 

Symptoms of stress, such as runner’s 
knee, lower back pain and shoulder ten- 
sion, can all appear because of the ill 
effects of gravity on the human upright 
posture. 

That's why Robert M. Martin, M.D., 
specialist in orthopedics, ph sical re- 
habilitation and developer of the Gravity 
Guiding System? designed the Gravity 
Guiding Inversion Boots» 

Using the Gravity Guiding Inversion 
Boots" and the simple Gravity Guiding 
Systeme of exercises, while hanging 
upside down, helps counteract the com- 
pressive effects of running, sitting and 
standing. 

With this system used as a regular part 
of warm-up routines, stretching, sit-ups, 
even weightlifting done before and after 
running, provide an excellent training aid 
that promotes flexibility and mobility. 

Send today for the Gravity Guiding 
Inversion Boots™ and Dr. Martin’s in- 
formative book, 

“The Gravity Gi 
ing Systems 

unning takes 
more than 
footwork. It's _ 
a law of gravity. 


GRAVITY 


IDING 
INVERSION 
BOOTS" 


A whole new angle on training. 


1st FITNESS 

Dept. PS / 212 N. Hill St. 
Oceanside, CA 92054 
(714) 722-2124 


0 
[| 
7 L| 
PAME a 
ADDRESS. L| 
y em 0 
STATE т. I 
Exp. Date 1 

MasterCard Visa 


NOW! Get in on the 
PROFITS in 


Work part time, full time— 
right at home-we help 
you every step of the way. 


than 

will add even more to the 

Plenty of business walting for qualified men. 
65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes, 
snowmobiles, generators, go-carts, paint sprayers, 
snowblowers . . . the list is almost endless. 


Professional. 
Tools And 


NO EXPERIENCE NECESSARY! 
You don't need to be a "bom mechanic' or 
. You can master this profi 
in your sparetime. Lessons are fully illustrated... b Clear you 
FUE , and with our famous ‘leam-by-doing’ meti 
MI Er spe 
0 supplies 
a he etek the ta уш ed à 
assure success right from 
Send for FREE каа К TODAY! 
NO Obligation—NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income ina high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. 


жт 
Rusu coupon vor. Шы" FREE 
E wed Institute. 
50080" Feld Вию! мым г zi 
Kansas City, Mo. 64111 = copy today! 


gaa a 
FOLEY-BELSAW INSTITUTE / 
Y 50060 FIELD BUILDING 
KANSAS CITY, MO 64111 C 


*California residents please add 6% sales tax. 
©GRAVITY GUIDANCE, INC. 1981 


UN-SKRU 


Amazing New Jar Opener 
OPEN ANY SCREW LID 
IN 3 SECONDS! 


New UN-SKRU Jar and Bottle Opener mounts 
permanently to underside of cabinet or shelf. Opens 
every size screw top—from tiny tube to gallon jar—with 

turn "child- 
proof" pill bottles. 


"Best Opener You Will Ever Use!” 


No cook should be without this indispensible kitchen 
helper. Also handy in trailer, boat, workshop. Wonderful 
tor folks with arthritis. Unique gift. You must be pleased, 
or your money back. Only $7.50 + 85€ p&h; two for 
$14.50 + $1 рап, 

Send Check or M.O., 20-day money back guarantee. 


HOLST, Inc. Bo ол Tawas Ci Mn a783 


Amazing FONE-A-LERT 


‘Don't miss calla when away from the phone or outdoors! At last ал 


мой battery (not included). 4-1/4°x3-1/2"x2-1/2", ony $21.97 plus 
$2. ph. 


Ра апа Chock or МО. 15 day money back guarantee. 
PS-1182 1118 W. 
HOLST, INC. зл, rns chy. wich 46763 


Toolboy the best caddy ever! Winner of 
European design award! Puts an end to clutter and 
confusion. Everything you need is stored in plain 
Sight . . . with 22 slots to hold every tool you will 
need. Even includes 8 clear acrylic lock-in-place 
drawers to organize nails, screws, nuts and bolts. 
Lightweight super tough molded plastic. Handy 
12% x 11 x 11%” tall, with sure-grip handle. 
Great gift. Only $18.95 plus $2.85 shpg. 

‘Send Check or M.O. 20 day money back guarantee. 


HOLST, INC, Dert, "те. 1118 W. Lake, 


Box 370, Tawas City, Mich. 48763 


164 | POPULAR SCIENCE 


NOW... D 


A 20 PIECE 
SOCKET SET 


exa 


IN YOUR НАМО 


Introducing the award winning Ultra-Socket, 

a unique tool that adjusts to fit 20 Metric and 
Standard sizes. No more guesswork and endless 
trips to the tool box...it's like having a 20 plece 


socket set In your hand. 


RANGES: (Standard—5/16" to 5/8") (Metric— 8mm to 16mm} 
Easy to use—just snap on any 3/8" drive ratchet and 
dial Ultra-Socket's triple-action jaws to a tight precision 
fit. Works better than a standard socket on rusted or 


rounded bolts. 


Light enough to carry anywhere— 

The 8 ounce Ultra-Socket does the job 

of a 7 pound socket set. Now you can 
Ip throw away that awkward heavy 


toolbox! 


Meets or exceeds S.A.E. 
torque specifications. 
Two tools Іп one— snap 
Ultra-Socket on a 3/B" 
drive spinner handle and 
you've got a great 
adjustable nut driver. 


= 
у= ۱ Otter — Satisfaction Guaranteed or Your Money Back 


—— one-year limited warranty 
دبس«‎ ey 
riefkasten MechanikerTM 
31307 Manchester Lane, Cleveland, Ohio 44140 
Rush me via UPS 
C) ULTRA-SOCKET(S) Ф $29.95, Includes postage and handling. Total $ 
(Ohio residents add 6.5% sales tax) Total $ 
CHARGE ІТ! C VISA C) MASTERCARD # Exp. Date 
Signature: 
Name: 


Street address only —NO Р.0. Boxes Please) 


Б 


for Fi s 
[Ar pu lor Faster Service. 


Powerful Hydraulic Log Splitter 
Portable 


$789.50 


a 


мот BOOSTING 
Centrifugal 

) — Blower 

"оа ше» $10.95 


* (ITEM ۱۱94 ۱۰۰ Boost efficiency of 
wood stoves, heaters, Use for ventilating. 
exhausting, ete. Discharge 2-1/2" savore 
VIS-VAC, 100-СРМ. 8" 377 «7 (6 bs. ) 


Vehicle Battery Motor 


1/2 MP, 12 te 36-V0C 
пузи 


534.95 

— 
* (ITIN £1066) - - Use 10 motorize bikes, 
scooters, er. 2400-80۷ ot 6 
3600-RPM ot 36-VDC. Boll bearings, 3/4 

om. shaft. 6” dom x %7 (13 Ibs. ) 


For 100-Page Equipment Catalog 


10-112 tons splitting force 
Fost splitting cycle ( 10-sec. ) 
Splits logs up to 267 long 
S-HP BRIGGS gos engine 
Powerful 2-stoge hyd. pump 
Deren! control volve returns 
то neutral ovtomancoliy 


* (ITEM 11965 ) - - Split wood for your own 
use, for profit, eorn extra money on rentols 
Built from finest quality components 


Log Splitter Components 


(mi eni) 
зе 108 Wam, Ag 


$519.50 =>. 
ports 1/2" 


| mu н. ү ти TE 
к зек, бее. 1g 


$795.00 0 


00 


* 10-GPM ot 500 РУ, 2.25:GPM ot 


2250-8. Shaft dom. 1/2", 
тт. м.) 


1062 AUTOMATIC CONTROL VALVE 


Y 320 1042 ec 19-075 
(abs 


kick-out to neut. 30-GPM. In/out ports 3/4 
NPT, work ports 1/2" NPT. 12^ x $^ x 4^ 
® (ITEM 69-075) - - Some, except detent 
ond оло. in retract position only. 


24" STROKE, DBL-ACTG, 2500-PS1 RAMS 


+ тым p9-062-24 j- - "к=з Uncle 
3.1/2" bore, 1727 NPT ports Sam mat 


REEL s Cs be Pos $110.00 
Tae, аан 
وم‎ 

oe. $149.50‏ هه 
Post or betes posh iU‏ 


SURPLUS CENTER S112 LINCOLN, NE 68501 $ 
> 


Melt Metal! 


Pour your own castings! 


Discover the most remarkable mailorder bookstore ever! You'll find 
hundreds of manuals, industrial h paperbacks. reprints, end pri 
vately published papers on windmills, methane, lathes, milling machi 

electric motor rewinding, industri ‘mobile hydraulics, foundry books 
of all types, alcohol fuels, satellite tv, electric autos, hydroponic gardening, 
and much, much more! 


This is NOT a book club — just the very best books from the best 
publishers. Buy only what you want, when you want. Each publication is 
guaranteed! 


Build a lathe! a windmill! 


Build a precision lathe without power tools for about $50. It's truel 
See how one man built a powerful Savonius windmilll Discover the original 
Stanley Steamer patents! Grow vegetables in chemicals in the dead of 
winter! Build radios that work for free! Make soap! Tan hides! Smoke 
‘meat! Start a mailorder business! 

Build a professional quality sheet metal brake! Build jigs and fixtures! 
Design and build a powerful arc welder! Learn how to run three phase 
motors on single phase! Learn about alternator secrets! Discover a re- 

page mechanical engineer's handbook! Repair diesel en- 
eec g! Run your car on wood! Make your own ۵ 


Write for your copy of the latest јат-ра 
Technical Books catalog. Send $1.00 US & CAN ($3.00 foreign airmail) 


you order, you know you'll be 
۱ Discover for yourself what you ve been 
log today! 


Í S ГӘНЕНЕЕЕ 
Lindsay Publications Box 12-GA 


missing. Write for а 


C send a catalog! I've enclosed $1.00 ($3.00 foreign alrmalh 


aluminum cans and scrap, pot metal, and 
brass. We built one for about $10! Uses 
charcoal fuel. Pour 
ely 
Solel Write today for a catalog! 


== 
Bradley IL 60915-0012 


Name. 

Street 

City State. Zip. 
Le XX o AA 


Build this bea 
Dome Home 
by yourself! 


Enjoy super-low 


construction a reality for the novice. 


Models up to 3,500 sq. ft. Prices start at $3995. 


Find out why a Monterey 
Dome is the best home for 
you. Send for our exciting, 
color Catalog & Plan Book — 
90 fact-filled pages of afford- 
able homes. Sales represen- 
tatives available for all 50 


О Also send me 


NAME 


house payments and energy , bills. 


Save up to 60% on building costs and up to 50% on utilities. Beautiful Monterey 
Domes geodesic home kits are extremely energy-efficient, unbelievably strong, 
earthquake resistant, and easy to assemble. No special tools or skills necessary. 
Our unique, patented building system is a dramatic breakthrough — makes home 


Monterey Domes pre-cut, color-coded shell packages ship direct to your site. 


"= m ииз ee ee ee ee ин =з = 

O Please rush me your exciting 90 page color 
CATALOG & PLANS BOOK. Enclosed is 
$8.00 postage included. 


for an additional $5.00. 


utiful 


your ASSEMBLY MANUAL 


States. Write today! 


ADDRESS 


tm. etr | 


1760 Chicago, Dept. 1 
Riverside, Calit. 92517 


E N CITY, STATE, ZIP 
P A Mail To: MONTEREY DOMES 
MONTEREY DOMES ` 


1760 Chicago, Dept. AR11 
Riverside, Calif. 92517 


Planer Molder Saw 


j Salesman will call. 


Your home 


workshop 
can PAY-OFF 


BIG 


Earn Extra Income 


об 1 OWN 
пип MAKING 


Right At 


=a AA 
/ FOLEY Nr 
Power Fe N 


Power Tool. FACTS TODAY! 


Three power tools in one— 
areal money-maker for you! 
The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, lanes, molds sepa- 
rately...or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 

contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 

ou desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 


i ND FOR 
30-Day FREE Trial! EXCITING FACTS 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON FOLEY-BELSAW CO. 
TODAY! NS MO. бап 


ATT) 212y-Belsaw Co. 
تن‎ 


90069 Field Bldg. 
Kansas City, Mo. 64111 


О YES, please send me the FREE Booklet that 
gives me complete facts about your Planer- 
Molder-Saw and full details on how 1 can qualify 
for a 30-Day Free Trial right in my own shop. I 
understand there is No Obligation and that No 


۳ 
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*PREAMPLIFIER 
RECEIVER 


BEAT the HIGH COST of LIVING! DISH ANTENNAS Satellite TV 


“WE HAVE IT ALL" 100+ Channels «LNA' 
* Sources » Photos 
AL MUMI 


CAST KETTLES 


Attractive 6 qt. Kettles make excellent 


LEARN UPHOLSTERY AT HOME... «restore old chairs, om stove humidis or decorative planier 
sofas to like-new condition! A clean, enjoyable way to put spare Б al. Durable. Avai 


hours to profitable use. Old cast-offs picked up for dollars, worth. 
hundreds when reupholstered! Fascinating home study course in- 
cludes tools, kits, supplies. Earn as you learn start your own day money- 
usiness! SEND FOR OUR FREE BOOK TODAY! GET A BIG “ Р усл то OON Bend check or 
ILLUSTRATED 24 PAGE BOOK ON UPHOLSTERY and the Tee Stove and Accessory Cason 
upholstery business and a sample lesson showing NY NBI, 


how the fabulously successful MUI system is taught. اس‎ Р 
чн pte is tau Qnsplidated Dutchwest 


It costs you nothing to get the information and f 
BOX 394 DEPT. 2PS11 RANDOLPH, MA 02968 


there's no obligation. No salesman will call 
'SEND FOR OUR FREE BOOK TODAY! 
| Toll Free 800-225-8277 In Mass. 617-848-7180 


Modern Upholstery Institute, 
80046 Field Building, Kansas 


Burglar -Fire Protection 


Protect Your Life; Home, Business, Avto, etc. 
Always Include * Our citolog shows how. Install your own 
3 B|  olorm systems ond devices ond save $555. We 


perm Your Zip Code 
UT LL LIII When Answering Ads | FREE CATALOG ‘are; 
кааиыр EE" ———]HM———— i111 o Burdex Security Co. Box 82802-PS Lincoln, Ne. 68501 


REPAIR on MAKE MAYEN | 
CLOCKS "zs | АШ | 


Newel LOWEST PRICES 

BATTERY QUARTZ VOLUME Discounts | 9 SERIES MINI QUARTZ 
COMPACT PENDULUM LARGE SELECTION OF MADE IN USA 
MOVEMENT DIALS, ACCESSORIES, ETC. GERMAN DESEO 


* Handsome Pendulum CALL TODAY 970 for dials up to 3/16" thick 
and Bob 


YOUR EXCITING 
NEW HOBBY! 


s: "с" (414) 248-1150 
pret ane Q73 for dials up to 3/47 thick Enjoy fantastic savings by assem: 
* For Clock Faces up to \ bling your own organ or piano. 
s easy. No technica 
* All Time Low Prices TWO YEAR It's easy technical 
GUARANTEE knowledge required 


The J Series — Specify |o 
Pendulum Length Desired 
Ld P. E А ut 
.О. Box 629, Dept. 
1-2 $11.95 ea. 1-4 $6.60 ea. 
» Lake Geneva, WI 53147 5.9 $6.10 ea. 


(Include $2.00 for minimum delivery charge) | 


Just follow our clear. 
pictured instructions. 


9 Choose from many models 
from portables to consoles. 


$10.60 ea. £ ۱ 


| 
| 
| 
| 
| 
| 
i 3/8" Thick 
| 
| 
| 
| 
| 
| 


——— نس سس تست تست —— sc‏ سا 


3- 
5-9 $ 9.90 еа. xd Shipped Via UPS 10-24 $5.10 ea. Asi: about ۱ 
10-24 $ 9.25 ea. 7 ا ت پڪ‎ sk about our interest-free 
Sweep Second Hand .20 extra FREE CATALOG Sweep Second Hand 20 extra installment plan 
Specify S-500. (Include 75» for Ist class delivery) Specify S-300 


OW ERS!) 


ORGAN & PIANO KITS 


Free Information Раск M38, 
Call Toll Free 

800 233.3865 

In PA 717 299.4327 


THE FUN MACHINES 


that work, too! 


or send 
coupon 


below 


№ * FUN TO RIDE! 


~ These rugged off road vehicl 
are powered by 5 hp to 16 һр „Л 
American-made engines. 
Engine is completely as- 
sembled, frame is welded 
and painted. You just bolt WERSI Dept. M38 РО. Box 5318 
everything together f 7 Lancaster. PA 17601 
Es sano ling. TRYKE 
it priced from 
$479.95 to $1279.95. MODELS 


О Free Info. Pack: O Organ О Piano 
О Catalog & Demo Record «e 


MODELS For a FREE color brochu SUPER TRYKE oa 
with complete details, write or c: = s 
„Carl Heald, INC. Dept. our. Po. Box 1148, Benton Harbor, MI 49022 оцат 
Сай TOLL FREE 1-800-253-1030: in Michigan call 616/849-3400. сау — State. — — Zip 
H а м Са! TOLL FREE 1-800-253-1030; in Michigan сай 816/849-3400. о „i Phone t ج‎ 


Rep inquiries invited 
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HERE'S A SAFE, EASY, ATTRACTIVE WAY TO 


Science Indexes i 
مس وس س‎ r سس‎ | | | CONVERT ONE ELECTRIC OUTLET INTO SIX! 
Zw отэ от 2% 22072, | 
1 Bis aw Fad ren indenes (1872-1081) x $1000 опе indexes 55 ү 
вн | POMGRMOSIOf 
= ۱۱۱ MULTIPLE OUTLET 
I (Regular Price $24.95) 


НУ 


Now $21.95 


YOU SAW IT IN 
POPULAR SCIENCE 
—BUT WHEN? 


Nothing is more frustrating than trying to 


find that article on building a hot-tub deck, Per тоо ТУ ROSE 008 
how to replace your car's shock absorbers outlets? Not any more! Тһе РОМЕ 
or any other informative articles or items MASTER MULTIPLE OUTLET CENTER solves 


this problem once and for all. It's ideal for workshop, 
‘itchen or family room...for office, farm or store. 


CHECK THESE FEATURES 
* Built-in circuit breaker to prevent overloading. • Pilot light. 
* Heavy-duty 6’ cord. « Handsome steel housing grounded 
for extra protection. • Uses ordinary household (110/220) 
current. * U.L. Listed. * 1875 watt load/15 amps/125 volts. 


NOW AT A SPECIAL PRICE! 


that appeared in Popular Science in 1981. 
That's why you'll want a handy 1981 Popu- 
lar Science Index. And to help you make 
use of your older magazines, or to find a 
PS reference quickly at the Library, com- 
plete your set of Indexes, still available 
from 1972 to date. Fill out the order form 


above or a larger sheet and send with - 
Check or money order. 


РИ2А 


Readers ing Service, Times Mirror Magazines 

РО. یات‎ NY 12111 ~ 

Powermaster Multiple Outlet Centers at the 
ing & handling (Reg. $24.98) for 


jal price of ETE 7 82:50 ahí 
of + 
one, or Si Pe ig. foror tisfaction 


ohe انلس‎ 95 each + $2each BAPO A 
guaranteed or money back. 
O Payment enc! enclosed $- (Res. of AZ, CA, CO, FL, GA, IL, NY, 

| OH, PA, SC, VA, VT, WI add sales tax.) 
Charge to: D Visa D Am. Exp. 


Card No. 
Name__ 
Street — 


1981 
Popular Science 
Index 


State. Zip. 


enn |‏ سس سس هس که سس که سم an‏ 


IFTS CATALOGS, Affordable Gift ILEAGE VAPOR 7 
1 CHRISTMAS GIFTS | quaity Gins, beia Russell Rosd, Dur: | Tom, Complete working pane Каны | 2 AUTO SUPPLIES & 
CHRISTMAS Sho; ham, NC 27712. R2-PS, Bowling Green MO 63334. EQUIPMENT. 


ByM 
: $1.00 Refundal ie SUZANNE RIGH. 
DS GIFTS, Dept. PS11, 69 Christopher 
Il Road, Medford, NJ 0805: 


"REE Christmas Gift Book. Over 2500 
fts. $3.00 (refundable) Brings Color Cat- 
g. Limited Quantity. Gifts N Things, 
82 Canton, Detroit, MI 48207. 


CLEARANCE - Civil War Relic Displa 

ounted), $100.00 worth БА Bo 

ppi ing. No gimmick: nteed. 
R 

353 


2-PS, Paris Hills, a, MO 


‘sonal receiver, Slim 
Me with Det Dp. day and black 
kes great gift $99.95 delivered free cat- 
jurdock Street, Shuqualak, 

without order. 


ITED SUPPLY, Dept: 2i, ; 8803 pros 
or, Houston, TX 77036. 


INEXPENSIVE Pacific, Northwest Va- 
tions”, VHS Videotape, Lo A alla 
Mountain View, CA 


purifier removes bacteria, 
12,000 cubic feethour. 
Olexer, Dept 1088, 8603 Rock. 
; Horse, Klamath Falls, OR 97601. 


MAGNIFIERS Distortion free, bi-focal 

wered lens. 4° round $7.95, 3" 
ond lighted, $7.50. Wald Drugs, Box 
68, Plainfield, NJ 07060. 


INFINITY Reflection Mirror Lights 
5.00. Guaranteed. Box 2265, Leucadia, 
. 92024. 


FREE 25' TELEPHONE LINE CORD 
rchase. IDEAL CHRISTMAS. 
Move, repair your tele- 
ones, expertly, legally. EX-BELL TELE- 
JONEM. 


IAN TELLS Al 
95, Inside kit $14.95, Outside 
ts includes manual, 50' wire Universal 
nnestor. Vehicle Burglar Alarm $14: ЕЯ 
d $2.00 shipping, MONEY BACK. Tele- 
one, RR1, 323B, stadt, IL 62260. 


HANDCRAFTED SIGNATURE Belt 
Bacilos: Free Detalle. Bayou Gita, Route 
#3, Box 403- LA 7122 


SUPER MPG Systems!!! Revealing De- 
- $1.00. Box 322P, Montrose, CO 


sed ndi pene radio. Only $149.95 post- 


CHM, Murdock Street, 


Last A Lifetime! $14.95 Ea. Ppd. Shipped Within 48 
Hrs. Noc.0.4.'s Please. Send Check Or MO. To.. G.E. 
Hearn 


‘THOU: 
Write: Fleming Engineering, KPS, Rem- 
sen, NY 13438. 


AUTOMOBILE RETUNING FOR MAXI- 
MIZED ECONOMY. Simplified techniques 
increase MPG 50+%! DETAILS FREE! 
Techneering, Box 1506CC, Princeton, NJ 
08540. CALL TOLL FREE (800)-526-0907. 
(Recording) 


SAVE BIG. SUPERTUNE YOUR сля 

im- 
Inexpensive, DIY Project. 
FREE Information. Apollo-2K, Вох 370, 
Olustee, OK 73560. 


ELECTRIC CAR PARTS. Catalog con; 
tains parts, conversion plans, technical 
information. Send $3.00 to Flight 5; 
tems, EVCC-4, P.O. Вох 25, Mechani 
burg, PA 17055. 


HANDICAP Driving Aids. Send $2.00 for 
Catalog. P.O. Box 21516, St. Louis, MO 


SAVE MONEY! Increase Mile: 
Book Tells How. Guaranteed 
Buy Now. $7.96. Kego Publication: 
Broadway, Lincoln, IL 62656. 


100 MPG Car. Instructions $5.00. 
Homecraft Inc. 2350 МАТА, Denver, СО 
1. 


giant issues. Subscribe to the ‘bible’ of old 
car nuts today. Send to Hemmings Motor 


News, Dept. SP, Box 
mont 05201 


100, Bennington, Ver- 


ALTERNATOR Generator Rebuilding 
Book, Price; Hedelund Engineering, Box 
26024, Las Vegas, NV 89126. 


ТІС AUTOMOTIVE TESTER 
(Original Patented Version) Checks Volt 
‘ontinuity Polarity. Fully Automatic, 
fand-Held, Professional Quality! $12.95. 
PM, 118 Market St., Ft, Kent, ME 04743. 


MANUAL TIRE CHANGER 

Fix your own fat ۵ 
Changer breaks bead, de- 
mounts and mounts tiro on 
rim. $199.00 ppd., satistac- 
on guaranteed. Call or 


write 

\WIKCO INDUSTRIES, INC, 

Rt 2, Box 154 308-872-5327 
Broken Bow, 


Nebraska 68822 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


PARTS Tires, clutches motors and com- 
plete carts and mini-bikes at discount 
prices, 342 Hp. motors $108, 5 Hp. $123. 
end $1.00 for brochure. Northern Hy- 

t, PS-MB11, Р.О. Box 1221, 
IN 55337. 


drauli 
Burnsville, 


MOTORIZE your bicycle with a power- 
ful electric drive. For brochure write: SM 
Co., 9909 Edgemere, Dallas, TX 75230. 


5 AVIATION. 


BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it. Exciting! Order 
our FREE catalog today. Boomerang- 
an, 312 Park, Monroe, LA 71201 


NOVEMBER 1982 | 167 


CHOPPY ultralight single seat helicop- 
ter. Simplified construction - motorcycle 


engine. Informations $3.00. Polynova, 
Box 6708, Bt; Remi, Quebec, Canada JOL 
2L0 


JUGGLING Anybody Can Learn! FREE 
Catalog. DUBE - PS11, 25 Park Place, New 
York, NY 10007. 


WINGLESS airplane flies with minitor- 
nado! Patented. Details $5.00. Tornado 
irplane Company, 4778 Hillcrest North, 
Hilliard, OH 43026. 


SLIDES, fighter aircraft, free sampli 
Pristina, 8311 Rosaryville Road, Upper 
Marlboro, MD 20772. 


BUILD YOUR OWN JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 
* Caries one © Uses low-cost 
{vel ө Simple hand-tool construction, 
Plans—Fuly овлас. $9.00 
) THE HELICOPTER HOBBYBOOK 
Includes: Plane for Pion en 


Plane 
gine Powered Helicopter ( 
BOTH ABOVE BOOKS: only $14.00 
HELICRAFT, Inc. 
Р.О. Box 16488-A Baltimore, MD 21217 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $9.95, Aero-Projects, 

ох 6118PS, Clinton, NJ 08809. 


HOVERCRAFT Plans, Cataloj 
Universal Hovercraft, Box 281, 
IL 61242, 


IMPLE Cyclone High Performance 
ebuilt Hovercraft. Information $1.00. 
Box 7252-D, Bellevue, WA 


$1.00. 
ordova, 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. Free 
Brochure, RDA, Box 873-N, Concord, NC 


ANTIGRAVITY - & UFO's, Free Bro- 
chure, HEER, P.O, BOX 5321, Springfield, 
VA 82180. Introductory Volume $15.00 (00 
pages), Vol. I $65.00 (450 pages). 


SPACE ART Prints, cards. Award win- 


ning, published artwork. Catalog $1.00. 
Palloniar, Box 87197, Tucson, AZ 85740. 


GRAVITY 


Levitation‏ سا 

. gases or oxone ев BUILD 
FONG ADELS. Hrs. атаса барата. peto 
mance chara à more n PRIMER VOL. 05 pgs 8x10 mimeo 
Ора GUARANTEED SAMC oid $8 FORIEGNADO 
$10, SAUCER TECHNOLOGY, Box 122, Eureka 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1982 Bar; . all sizes .. 
$1.00 handling . . Scott-McCulloch parts . . 
Electra Marine, 610 Merrick Road, Lyn- 
brook, NY 11563. 


BOATKITS - PLANS - PATTERNS - FRAME- 
PACS- Poena a T Ae 
largestcatalog - jns -8/80 - - 
Parolas- Soo - POWERBOATS - Inboards - 
Outboards - Cruisers - Sportfishers - Hydro- 
planes - Runabouts - (KAYAKS CANOES - 
Large Selection) - SAILBOATS - Daysailers - 
Trallersailers - Multihulls - Motor Sailers - FIBER- 
GLASS - Cloth - Resins - Foam - C-Flex - CAT- 
ALOG $2.00 - "Includes FREE Materials Bro- 
chure - Hardware - Fastenings - Equipment - 
ji - Etc.” - (Book "AMATEUR 
In - Fiberglass - Plywood - 
Epoxy/Wood Saturation Technique - $6.00). 


CLARKCRAFT 
16-S Aqua Lane, Tonawanda, NY 14150 
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CLASSIFIED ADS $6.75 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa, Master 
Card, American Express or Diner's Club account (give num- 
ber & expiration date). First word in bold capital letters, rest 
of ad upper & lower case. Other bold cap words, $1 per word 
extra. Bold headline or white space, $27 per line. DISPLAY- 
CLASSIFIED $370 per inch, per month. Advertisers using a 
P.O. Box number must furnish complete name and street 
address for our records. CLOSING DATE for January issue 
(on Sale December 15) is October 28. Send orders to Mary C. 
Ansbro, Classified Adv. Director, Popular Science, 380 Mad- 


ison Ave., New York, NY 10017. 


BOAT PLANS - FRAME KITS - PATTERNS ۰ 
Hundreds of designs - WOOD - FIBERGLASS - 
STEEL - Powerboats - Sailboats - Outboards - 
Canoes - Kayaks - Rowboats - Houseboats - 
Duckboats - Sportfishers. Easy, proven methods 
include instructions especially for amateurs to 
assure professional results, NO LOFTING! 
"SUPPLIES" - Fastenings - Fiberglass - Resins - 
Glues- Spars - Books - Trailer Plans. HUGE 144- 
page catalog = $2.00. Includes FREE "BOAT- 
BUILDING SUPPLIES" brochure. 

GLEN-L Marine 
9152 Rosecrans 
Box 756SP. 
Bellflower, СА 90706 


4 ELECTRICAL 
SUPPLIES & EQUIPMENT 


CONTINUITY Checker Visual and Audio 
Signals, Operates With Nine Volt Battery 
$19.95. Checker, Р.О. Box 40, Webster, NY 
14580. 


9A ROBOT 


ARTICULATED ROBOT complete. For 
Brochure Write: Robomatie, Р.О. Box 
1884, Flagstaff, AZ 86002. 


11 DO-IT-YOURSELF 


BUILD IT YOURSELF - Toys, Puzzles, 
Planters, Furniture, Bird Houses, Rock- 
ing Horses, Toy Cars & Trucks. 32 paj 
catalog of "same size" Patterns, Wheels, 
B $1.00. Design Group, Box 514-R, 
Miller Place, NY 11764. 


20 PAGES of GAS LASER projects for 
home experimenters by professionals. 
$7.50. MITEK, P.O. 1337, Lafayette, CA 
94549. 


SATELLITE Television . .. Howard/Cole- 
man boards to build your own receiver. 
For more information write: Robert Cole- 
man, Rt. 3, Box 58-APS, Travelers Rest, 
SC 29690. 


SAWMILL - Automatic, Portable, Quiet. 
Build for $200. Write: M&B, RR2, Louisi- 
ana, МО 6335; 


US $600.00 build 48K. Apple compara- 
ble including housing details. US $1.00. 
Reliant, Р.О. Box 33610, Sheungwan, 
Hongkong 


CARPET YOUR HOME - using quality 
materials obtained . . . FREEI Complete 
instructions $3.78. 'Silverstone/PS1182, 
Box 2737, Renton, WA 98056. 


HYDRAULIC LOG SPLITTER $70.00 for 
parts, details $3.00. Electra, 12006 McAn- 
gus, Del Valle, Tex. 78617. 


JOYSTICK CONTROLLER for your 
Atari® game broken? Illustrated manual 
shows you how to build low cost replace- 
ment. Simple, Reliable, One-Hand Con- 
trol. Send $5.00 to: Custom Controlstick, 
P.O. Box 126, Harwinton, CT 06791. 


ASPHALT Driveway's Patching, resur- 
facing ect, Save hundred$ using tool's 
around your yard. Send $5.00 for detailed 
booklet. G.A.P., P.O. Box 520373, Salt 
Lake City, UT 84152. 


9000 ITEM, 187 page HOME - IM- 
PROVEMENT CATALOG. Low prices, 
Quality Products! $2.00 for postage to: 
Scotty's Inc., Mail Order, Р.О. Box 939, 
Winter Haven, FL 33880. 


CEILING FAN INSTALLATIONS- guide- 
*book-8 ways-$5.00. Cammack, Р.О. Box 
PS, Rockledge, FL 32955. 


SAVE HUNDREDS YEARLY! 


Do-It- 


Yourself Washer, Dryer, Dishwasher Re- 
air Guides. Free Details: 


Kings, Pept 
Arcadia, CA 


FREE CHIMNEY CLEANING instruction 
booklet and chimney brush catalogue. Do 
it yourself and save. North Star Flue En- 
terprises, Box 617, Pittsfield, МА 01202. 

1 


APPLIANCE serviceman tells all 101 
trade secrets for repairing Washers, Dry- 
ers, Dishwashers, Ranges. $6.95 postpaid 


SATELLITE Television information - 
Build or buy your own earth station. U.S. 
$4.00. Satellite Television, R.D. 3, Oxford, 
NY 13830. 


SAVE time, effort, dollars! Popular Sci 
ence Skill Books give you all of the step- 
by-step how-to you need to do it yourself 
and do it right. Choose handy paperbound 
editions. All illustrated. (4018) How To Be 
Your Own Home Electrician. (#019) How 
Own Furniture, (#040) 
‘ith Concrete & Masonry. 
(#082) How To Do Your Own Home Insu- 
lating. Only $3.95 each plus $1.50 postage, 
handling. Send cheek or money order with 
book number and title to: Dept. P2YC. 
P.O. Box 2018. Latham, NY 12111. 


PROJECTION ТУ... Convert your TV to 
project 7 foot picture . . . Results equal to 

2,500 projector ... Total cost Less than 
$20.00. Plans & Lens $17.50. Illustrated 
information FREE. Macrocomac, Washing- 
ton Crossing, Pennsylvania 18977, Cred- 
it-card orders 24 hours 215-736-3979. 


Cabinet workbench 
Plans $3.00. Jack's, 2121 
ice, NE 68310. 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


ri 


Enjoy free heat & power. Send for energy Е 
clopedia. Complete list of Mig., cost, speci 
tions, on most alternate sources of energy - | 
Catalog of Plans. Books available, plus free s 
collecter plans included. —$5.00 | 
Energy Service 


14A Hughey St., Nashua, NH 030 


AMAZING ~‏ م 


SCIENTIFIC and ELECTRONIC 
DEVICES سس‎ 


PHASER shockwave and invisible FORC 
FIELD generators. LASERS lor weapons, си 


ting, burning, cloud writing, an 
special элес. NUCLEAR pu ioe راب‎ 
and detectors. PLASMA, ION, HIGH VOLTAGE 


HIGH FREQUENCY TESLA COILS and LIGHT 
ae из. خی ا‎ and C 
security, 5. intrus 
detection, nature listening, PLUS PLUS INFRA 
SONICS, ULTRASONICS, ENERGY, CHEMICA 
and PERSONAL PROTECTION and SAFETY DE 
VICES. SEND $1 for catalog of plans, kits an 
completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


INVISIBLE РОЇ 

FIELD—$4.00 ۷ 

MAN ROBOT—$ 

SOUND LASER. s 

lon Aeronautical Lift System 3 s 


Real Ruby Crystal 1/4°x2" for education 
use 


High Power CO2 Laser 
Catalog of super Science Projects $1.00. 
JACK FORD SCIENCE PROJECT 
PO Box 948A, Duluth, GA 3013€ 


DRAIN • IRRIGATE 
CIRCULATE • SPRAY 


Heavy-duty rust proof ball- 

bearing puinp.Stainiess 

shaft. 1 HP 1200GPH 60" high 

lor 3000 GPH 25'well. 5200GPH тах. 14" | 

1” out. Belt or direct drive. Use % HP or larg 

Money back guarantee Add $2 patge & hnding$21 
J. 


$25 


CLASSIFIED 
MAGNETIC PROPULSION DEVICE 


U.S. Gov'ttested China Lake Naval Weap- 
‘ons Research Station. No moving parts. 
Exclusive plans guaranteed operational... $10.00 U.S, 


ADVANCED DESIGN SYSTEMS 
Suite 314 Lloyd Building, Seattle Wa. 98101 
(CATALOG INCLUDED WITH ORDER) 


2000 WATT URBAN WINDCHARGER 


m@-—LASERS UNLIMITED 


and parte sources 
RUBY ۱۷ GUN REE 8160 
CO2 LASER FOR BURNINGICUTTING. .... $15.0 
BEGINNERS LASER VISIBLE RED and Н... $10.0 


* LASER PISTOL and RIFLE $10.0 

* VISIBLE RED LASER LIGHTGUN. +. $100 

* MULTI COLOR LASERS .. $10 
LASER LIGHT هرت‎ $120 
“MINI CAP CHARGER FOR LASER WEAPONS” 


LASERS UNLIMITED 
Dept. L1, Box 716, Amherst, N. H. 03031 


Now, you can generate your own hydrogen ar 
convert your automobile to 
fuel. You 


1 0. 
RESEARCH & DEVELOPMENT 
Post Office Box 873. 
Concord. North Carolina 28025 


GREAT SAUSAGE RECIPES 


227 illustrated book explains saus- 
age making ing plus home curing and smoking 

meat, and fish. Over 100 recipes. 
Free equipment апд supply 
catalog has more information. 
For yours, send. 

The SAUSAGEMAKER 

177-12 Military Road — Buffalo, N.Y. 14207 


SCIENTIFIC SYSTEMS INC., 
[Now at last otters in kit or completed form| 
[such unique products as; Nightime n de- 

Super sensitive directional mikes, low 

ph powered lasers, micto-mini-voice 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion sensing 064 
vices, scientific personal protection items, 
jand many other hard to find products. Send| 
[51.00 for catalog: SCIENTIFIC SYSTEMS INI 
Dept. S1, Box 716 Amherst, NH 03031 


SATELLITE TV 
BREAKTHROUGH 


1.8 METER ۵ 


We are the Fifth 
Largest Military 

Earth Station 

Manufacturer 

in the World. 

No More Monstrosities! Our new patented 18 
meter antenna with gun laser surface tolerance i 


the most perfect antenna made in the world 
Plays like a quality 3 meter . .. Roof mount 


UH" QUR96 PAGE 
WE} TECH BOOK 


Shoni REDUCED... 
ONLY $6.00 


24 HOUR 
C.0.D. HOTLINE 


(305) 
339-7600 


SPACECOAST 
RESEARCH CORPORATION 
P.O. BOX 442-8 
ALTAMONTE SPRINGS, FL 32701 


12 НОМЕ CRAFTSMAN 


“GETTING Started in Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


'AXTON'S OUR NAME, HARDWARE'S 
OUR GAME for furniture and lamps. The 
source for special items. Catalog $1.50. 
Paxton, B-28, Upper Falls, MD 21156. 


GARAGE Door Problems? Spring/Parts 
Catalog: $1.00. Marks, 4120 Howard, Ken- 
sington, MD 20895. 


BUILD YOUR OWN - patio furniture, 
shelving units, unusual toy boxes, Elec- 
tronic Bug Killers, plans and material list 
$8.00 ea. specify. MKG, P.O. Box 9011, 
Longview, TX 0 


BATTERY CLOCK MOVEMI 
Hands, Hardware. Finest qualit; 
count prices. Catalog $1.00 (refundable). 
Yankee, Box 288, Thompson, Connecticut 


“FREE” Industrial Buyers Catal 
Home Craftsmen. Buy equipment at 
LOW prices as large Industrial 
Turnkey, 36-SM Letchworth Street, Buf- 
falo, NY 14213. 


LARGE selection of plans. Furniture de- 
signs, loom, spinning wheel, clocks, doll- 
alphabets, bird 

kites, and more. 
Co., Rogers, Min- 


nd copper sheeting - gauge list. 


- samples. Nickel Silver. Brass chests - 
brochure $1.00. Valle 
Homestead, Cottage 


Home Imp., 7032 
rove, MN 55016. 


—— 5 

| FREE! vencerinc 1 

| CATALOG 

| 90 VARIETIES WORLD'S RAREST 

VENEERS FACES. FLEXIBLE I 

| VENEERS SUPPLIES - ILLUSTRATED I 

| FULL COLOR — AT REASONABLE PRICES 

SIMPLIFIED INSTRUCTIONS AND. BARGAIN | 
Й " 

| STARTER OFFERS INCLUDED SAVE 25% ۲ 1 

| MORGAN, Dept. 0 

1 1123 Bardstown Rd., Louisvi 


Skylite you can build yourself 
و‎ Triple glazed high insulative qualities 
© Natural light and ventilation. 


* Save money plans and instruction booklet 
only $10.00. Kit and components catalog just 
3100; send to: 

WASATCH SOLAR ENGINEERING 

1164 North St. Ogden, UT 84404 


12۸ FOR THE HOME 


“HEATING With Wood Is Messy!” Paten- 
ted Solution, Attractive, Summer-Time 
Use. “Woodbox On Wheels, Plus'™!!", 2017 
Florida, Joplin, MO 64801: 


FOOL Burglars. Protect your home, car 
with security warning stickers. Two door, 
two glass. $4.95. Security Stickers, 9-A 
Greenfield, Savoy, Illinois 6187: 


WEATHERVANE, The Ultimate Spark 
Arrestor, It Solves Down Draft Problems 
On Most Fireplaces. Lowest Prices On 
Woodstoves And Fireplace Inserts. 
BLAZE CHAMPION, 814 San Pablo, Alan- 
by, California 94706. 


13 TOOLS & MACHINERY 


4" METAL Cutting Lathe $80.90. Taig, 
15048 Proctor, Industry, CA 91746. 


158 HOME REPAIRS, 
REMODELING 


ROOF LEAK PATCH in spray cans. use 
on houses, campers, trailers, gutters. 
$11.95. Aire Lite, 550 West 84 Street, Hi 
leah, FL 33014 


HOME REPAIR GUIDE. Most compre- 
hensive collection of proven money sav- 
ing home repairs for the not so handy— 
handyman. Photos, diagrams & much 
more. $4.95 + .50 ph. Request free catalog. 
db Associates, 120 S. , West Plam 
Beach, FL 33401. 


DO Those Plastic Laminate Jobs Your- 
self - Counter Tops, Back Splashes, Bath 
Walls, Easy. How To Pamphlet $2.00. Ken 
Brown, 12837 Portland Rd., Gervais, Ore- 
gon 97026. 


15A ENERGY SAVING 


PALOMA instant water heaters, dis- 
count prices. Paramount Supply, 627 Ha- 
zel St, Allentown, PA 18102, (215) 821- 


Logs from SAW- 
DUST, Simple to make. Complete instruc- 
tion, send $7.00. Todays Ideas, Box 22304, 
San Francisco, CA 9412: 


'MAGNETIC STORM WINDOW KITS' 
Send SASE for information. B & M, 5575 
Tuscola, Union Lake, MI 48085. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, Dept. 
М, 3736 South 7th Avenue, Phoenix, AZ 
85041. 


5۱۷9 Hardware, 188 page Hand & 
Power Tool Catalog $1.00. Dept PS2-11, 
B05 Richmond St, Phüsdeiphi, РА 
19125. 


LATHES F TO 15 MALS, 
PRESSES, GRINDERS: 


"NU-THRED"'& FILES 
ETE IS 
p 6 
“hand threads of any 
ст 
am 
E E a 
ET 
JAWCO ғо. вох 13 Reading. PA 19603 


Save big on sharp new OREGON cutting 
chain for chain saws. Take advantage of my 
DISCOUNT prices. Send for free price list 
Rich's Specialty Shop, 8484 Montgomery Mi- 
ami County Line Road, Brookville, Ohio 
45309, 


SOLID BRASS CALIPER 
Handy 3° German made tool, calibrated in 
inches ('Aeth) and mitimeters. Measures 
drils, screws, sheet metal, wire, etc. 
‘Smooth one-hand operation. Can't rust. А 
must for every toolbox. Satisfaction guar- 
anteed. Send $8.95 + $1.00 shipping and 


1 Hollow Company, P.O. Box 147 


HEAVY-DUTY 
Мы CANVAS 

,. TOOL 

2 BAG 
Jj e em 
S "mane 
Д к= 
25-4 
اه‎ 
тта bot 
pru 
[Eu 


$18.95 ea. ppd. 
exe x 18". $23.45 ea. ppd. 
TOOL BAGS Com were 


‘Outside Continental USA. Add $3.00 


E 
ү 


@ x 6 x 127. 


COMPUTER HEATING ANALYSIS FOR 
YOUR HOME. Send for free data re 
forms. “Home Computing Systems”, 304 
Westlake Ave, Toronto, Ont, Сапа; 
MAC 4T9. 


CATALYTIC Smoke Burner; Build your 
own. Installs inside or outside your 
present woodburner. All materials locally 
available for under $20, For blueprints 
and instructions send $8.95 to: G.C. Manu- 
facturing, Garden City, lowa 50102. 


1000CC HYDROGEN Generator. En- 
ergy from water. Send $29.95 $3.50 for 
shipping to: Labtronix, Р.О. Box 440766, 
Miami, FL 3314 


PREVENT FREEZE-UPS MONITOR 
TEMPERATURE BY TELEPHONE. H&M 
Manufacturing, Box 143, Haddon 
Heights, NJ 08035. 


SOLAR Fireplace Wood Drier Plans. 
Send $4.00. ECI. Box 20350, Minneapolis, 
MN 55420. 


SLASH ENERGY COSTS! Valuable, 
proven methods. $5.95. Energy, Box 
24262, Dayton, OH 45424. 


STOP WASTING HEAT Phenominal 
Savings, Your fireplace) our INEXPEN- 
SIVE system, Easy plans diagrams $4.00. 
Firelight, Р.О. Box 1655, Richardson, TX 
75081. 


WINDOW MOUNTED SOLAR HEATER 
maintenance free (approx. $50) to build 
from readily available materials. Plans 
$5.00 to: Affordable Solar, P.O. Box 13023, 
St. Paul, MN 55113. 


CUT HOT WATER BILLS 50%, Special 
Report $10.95. Federal Technology, P.O. 
Box 588, Morton Grove, IL 60053. 


NEW Research Manual: How To Assess 
Hydroelectric Potential. Step By Step 
Method w/graphs, Charts, & Tables. $1.00 
For Further Information: Camas Distrib- 
utors, P.O. Box 235PS, Camas Valley, OR 
97416-0235. 


FIREPLACE INSERTS: Easy To Build, 
No Welding, High Heat Output, Inexpen- 
sive. Plans and Details $5.00. JML Prod- 
ucts, 429 West Acacia Rd., Milwaukee, WI 
53217. 


^ Consumer's Guide to 
KEROSENE HEATERS 


A must if you have or are consideri 

purchase of a kerosene heater — will 

save you many times its low price. 
Send $3.95 to: 


Kathy Blair, Director 
Consumer Information Center 
2402 Daniels Street 

Madison, Wisconsin 53704 


ALTERNATE ENERGY 


HOW TO BUILD: New type windmills. 
Swift water turbine for generating elec- 
tricity or pumping water from swift river. 
New type solar panels using mirrors. For 
more information plans send $10 to: 
WIND, WATER & SUN POWER, 
163, QUITMAN, AR 72131. 


15B 


. BOX 


COMMUNITY GEOTHERMAL. First s; 
tem (1890) expanding today in Boise, I 
ho. Book of history and current expan- 
sion, $3, Dean Worbois, 1809 North 9th 
Street-P, Boise, 83702. 


FREE HEAT FROM ATTIC! 6-8 weeks, 
late winter-spring; again in Fall. For 
materials list (under $100), 


PRODUCES 3Kw Electricity! Compact! 
Simple Construction! Complete Fla 
$6.95. Glenvale, Box 358r Station D, To- 
ronto Ontario, M6P 379. 


SILICON, sun following, electricity gen- 
erators. Produce 8 times more. Kit $1500. 
Details $10. P. Mannino, 1611 NE 3rd 
Street, Ocala, FL 32670 


SOLAR Electricity, Small Systems, Us 
Anywhere. Sase For Details. Sonnig, P.O. 
Box 3151, Las Cruces, NM 88003. 


SOLAR SCIENTIFIC custom builds any| 
1 pliances, 
.) Solarsci, Box 731, Hun: 

each, CA 92648. 


INSULATED GLASS - Save 50% on sur 
lus and 2nds. Tempered, Guaranteed, 


HYDROGEN, oxygen-Electrolyzer con, 
struction plans $10.00. L. Spicer, Line] 
ville, Iowa 50147. 


ALCOHOL! 180 PROOF! Make Cheap 
Fuel/Booze With Simple Still. Information| 
Free! Desert-PS, Box 8233H/B, Kingman, 
AZ 86412. 


FREE HEAT — Passively Solarize - Eas 
i Free Sample Information: “Solar. 
', 481 Eighth Avenue, NYC 10001. 


KEROSENE HEATERS - Below whole. 
sale, direct from importer, UPS delivery, 
0 day money back policy, 9000 BTU 588 

TU $119., 12, 'U $132., 18,900 
BTU $174., or $2.00 for brochure. Discov 
ery Products, P.O. Вох 3415, Montgomery, 
‘AL 36109 (205) 271-1988, 


WOOD Stoves Inserts, Furnaces, As: 
At Wholesale Prices, Catalog $1.00. Glow: 
ing Ember, 803 W. State, Olean, N 
14160. 


HYDROGEN - ACETYLENE! Super fuel: 
Complete directions, home manufacture. 
No special equipment needed. Hydrogen 
$3.00. Acetylene - $3.00. Horizon Enter. 
prines, Box 3834, Enfield, Connecticu 


COAL STOVE & 
KEROSENE HEATER 
owners PROTECT 
YOUR FAMILY 


from deadly carbon monoxide gas. Detection 
Alarm System will alert you to gas leaks with a 
piercing alarm, 


(NY res, add 8-114% tax) 
HALE ANDREWS: 


CORP. 
1132 First Ave. 
New York, NY 10021 


SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 
mr cc 
Our 10th Year! 
Order кот one expor source — the country's largost 
Сай us. ۱186 or send $1.00 ppd. 
SOLAR COMPONENTS CORPORATION 
Dept. P, Р.О. Box 237 
Manchester, NH 03105 


FREE ENERGY 


Extract abundant free energy anywhere 
Using permanent magnets. Know the 
truth! Plans, instructions, patents, and 
previously secret government report. 
Money back guarantee. — Only: $15.00 


RESEARCH & DEVELOPMENT 
^O Box 873 
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6 PLANS, BLUEPRINTS 


CONTEMPORARY and Traditional 
ome plans. Over 100 new designs; colo- 
ials, expandables, ranch, solar, Tudor, 
thers $2.95. HBPS, Studio 11-T, 2235 NE 
andy Blvd., Portland, OR 97232. 


PLANS book Solar and Energy 
Iomes. Over 30 new desi, 
ctive solar, trombe walls, berm, Plen- 
food systems. $2.95. HBPS, Studio 11-T, 


235 NE Sandy Blvd, Portland, OR 

7232. 

PLANS book, Duplexes, Townhouses 

nd Condominiums. 15 multiple dwelling 
les. Contem- 


11 sty! 

T Spanish. Build for in- 
ome, investment. $2.95. HBPS, Studio 11- 
;, 125 NE Sandy Blvd, Portland, OR 


1 HOBBIES/COLLECTIONS 


1983 CATALOG, 200 pages. Thousands 
f chemicals, glassware, science/hobby 

uipment. Send $2.00, Merrell Scientific, 
65 Buffalo Road, Rochester, New York 
4624. 


MILITARY Medals Catalogue 50е. Year- 
Subscription $4.50. Vernon, Box 387PS, 
jaldwin, NY 11510. 


'ALS! Send $2.00 
and how you 

an grow them. Crystocraft, 10322 

chnapf Lane, Newburgh, IN 47630. 


2 JEWELRY 


CLOSEOUT Jewel; 
og .25¢). ROUSSEL! 
ington, MA 02174. 


M ANTIQUES, RELICS & 
INDIAN GOODS 


FREE list to Serious Collectors 30,000 
ndian Artifacts, Pots, Spears, Axes, 
late, Beadwork, Caddo Trading, Box 669, 
Murfreesboro, AR 71958. 


۱5 — FORMULAS, PLANS 


HENLEY"! 
20th Century Book of 
10,000 Recipes, For- 

mulas & Processes 

(Latest Edition) 
Mere is a wealth of prac- 
teat, accurate and cler 
information. and instruc- 
Won that can wwe you 
thousands, or make you a 
fortune! Housewives, man- 


. 55¢ dozen, (Cata- 
, 107-1635 Dow, Ar- 


EMBASSY SALES Dept. PS-62 
Box 67, East Elmhurst, N.Y. 11369 


6 SCIENCE & CHEMISTRY 


ECONOMICALLY Priced Chemicals 
Apparatus, Catalogue-$1.00. Hagenow 
uaboratories, 1302 Washington, Manito- 
Wiscor 54220. 


LABORATORY Chemicals- Glassware, 
Catalogue -$1.00. Young- Edisuns, 934 
A 13th, Manitowoc, Wisconsin 


CHEMICALS & Laboratory Equipment. 
Vara Scientific, Р.О. Box 1677, Newark, 
NJ 07102. 


NMCALN Laboratory Apparatus 
log 42.00. The Chemical Shed, P.O. 


ы деа TIE e 
(specify), ete.) Apex 7 
P.O. Box 845, rines Square Station, New 
York, NY 1003 


SURPLUS Lab Chemicals-Equipment, 
Catalog; $2.00 (Refundable): Technomics, 
Box 6736Y, Titusville, FL 32780. 


27 PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
‘lear, colors. For casting, embedding, 
soating, fiberglassing; in industry, labo- 
ratories, craft work. Reproduce your de- 
igne with our mold materials, Profitable. 
illustrated Catalog $1.00. Castolite, Dept. 
22۳/۳5, Box 391, Woodstock, IL 60098. 
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29 LOG CABIN & 


HOME BUILDING 


MAKE LUMBER with your chain s: 
Simple attachment. Boyce Industries, 406 
South Chester, Gastonia, North Carolina 


30 


GARDEN SUPPLIES 
& EQUIPMENT 


HYDROPONIC NUTRIENT. Proven, all- 
purpose formula. 51b-$14.00, 101b-$25.00, 
251b-$52.00. Hollister's Hydroponics, 2640 
Harbor Blvd., Costa Mesa, CA 92626. 


GREENHOUSES, Wholesale Prices, In- 
formation $1.00. Greenhouse, 9849-G 
Kimker, St. Louis, Missouri 63127. 


31 NURSERY STOCK 


GROW GINSENG. Very Profitable. Have 
seeds, roots. Complete information. G. 
Collins, Viola, lowa 52350. 


318 HERBS 


PURE HERBS From Folklore. Write for 
FREE Book, “Common Herbs for Common 
"موز‎ Estes-PSC, Alma, Georgia 

1510. 


32 REAL ESTATE 


GOVERNMENT LANDS - 
Acre! "Buyer's Guide" 
listings - $2.00. Lan 
Washington, DC 20036. 


CALIFORNIA. Acreage. Lot: 
$40 monthly. 4602 Ethel, Sher 
CA 91423. 


from 0 
- plus nationwide 
Box 19107-FK, 


$40 down. 
an Oaks, 


PROPERTY & Lake Frontage from $47. 
to $107. investment 
ge privilege. 

nd for FREE CATALOG. CANADIAN ES- 
TATE LAND, Dept. 22C, 2411 Yonge 
Street, Suite 303, mtario, Cana- 
da, МАР 221. (416) 488-044. 


Over 
5400 country properties described, pic- 
tured! Land, farma, homes, businesses 
recreation, retirement values! Select 
best of hundreds of offices All Acro: 
America! STROUT REALTY, Inc, Plaz 
Towers, Dept. 5810, Springfield, MO 
65804. Toll free: 1-800-641-4266. In Mis- 
souri call collect: (417)862-4402. 


FREE . . ; CATALOG! Top real estate 
values coast to coi ify type 
property and loc: UNITED 
FARM AGENCY, 012. PS in 47th, Kan- 
sas City, MO 64112. 


PROPERTY & Lake Frontage from $47. 
to $107. per acre in Cana investment 

tential. 2 Year exchange privilege. 

nd for FREE CATALOG. CANADIAN ES- 
TATE LAND, Dept. 22C, 2411 Yonge St. 
Suite 303, Toronto, Ontario, Canad: 
MAP 221, (416) 488-0444. 


WYOMING - UTAH ranch land. 10 acres 
$60.00 down, $60.00 month. Owner - Mike 
Gauthier, 9550-A-Gallatin, Downey, СА 
90240. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


34 CAMPING 
EQUIPMENT & TENTS 


FREE Discount Catalog, Backpacking, 
Campin Саар, Sas OEE, Paratus, 
NJ 0765: 


39 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers — 1000 — $8.95, 
5000 — $42.50. Postpaid with free book on 
How and Where to Sell. Carter Farm — 
12, Plains, GA 31780. 


42 FIELD GLASSES, 


TELESCOPES 


FREE Catalogue! Thousands War sur- 
gus optical bargains. Lenses, Prisms, 

'elescopes, Binoculars, etc. Jaegers, 691G 
Merrick Road, Lynbrook, NY 11563. 


42A Telephone & 
Accessories 


FREE! Bargain telephone catalog. Etco, 
Dept. 567. Plattsburgh, NY 12901. 


43 GOV'T. SURPLUS 


GOVERNMENT SURPLUS! Millions of 
items (including Jeeps) . . . low as 1۶ on 
dollar! Most complete Directory avail- 
able, $2.00. DISPOSAL, Box 19107-FK, 
WASHINGTON, DC 20036. 


“GOVERNMENT SURPLUS” JEEPS 
$30.00! 800,000 Items! Complete Informa- 
tion Your Area. Largest OFFICIAL Di- 
RECTORY. $2.00 (Guaranteed). Surplus 
(A269), 4620 Wisconsin Northwest, WASH- 
INGTON, DC 20016. 


1982 SURPLUS Army, Navy store 64 
page illustrated catalog. Send $2.00. Ru- 
vel, 3037 North Clark, Dept. M11, Chicago, 
IL 60657. 


5 It True you сап buy jeeps for ФИ 
through the U.S. government? Get the 
cts today! Call 312-742-1143 Ext. 4606. 


FREE GOVT SURPLUS. Send $1, 
Š.A.S.E. to: “Surplus”, Р.О. Box 49126, At- 
lanta, GA 30359. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


BIGGER, More Powerful Muscles - fast- 
er!! Free Booklet! Universal, Box 6694B, 
Detroit, Michigan 48240. 


46 PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditioning, 
refrigeration. ^ Tools, supplies, — full 
instructions. Doolin, 2016 Canton, Dallas, 
TX 15201. 


LEARN HYPNOTISM—for FUN and 
PROFIT. For details send $1.00 (postage/ 
handling) to: PROSPERITY UNLIMITED, 
Box 478, El Centro, CA 92244. 


EARN $30 AN HOUR. Be a Carburetor 
. Repair MESITATION, SURG- 


Pacific Carburetor, Dept. E, 6353 Ventura 
Blvd., Ventura, CA 93 


47 BOOKS & MAGAZINES 


INDEXES to POPULAR SCIENCE avai 
able: full set. of 10 for $10, postage pi 
For 1981 only, send $1.75 to: POPULAR. 
SCIENCE INDEXES, 380 Madison Ave., 
New York, NY 1001 


"SURVIVALIST'S Book Catal 
31.00. Ken Hale, (201), McDonal 
44437-0395. 


^" Rush 
Id, Ohio 


ooks $15.00 each. 
Follow money tree". Vans Inter- 
lie, Fond Du Lac, WI 5493! 


FREE CATALOG 300+ Books. How To 
Do It, Models, Machinist, Woodworkers, 
Much More. Aztez Corp., Dept. PS, Box 
50046, Tucson, AZ 85703-1046. 


48 TOYS & GAMES 


TOYMAKING plans, parts, wheels. Bro- 
chure free. Armor Products, Box 290, 
Dept. FT, Deer Park, NY 11729. 


49 JOKES & NOVELTIES 


LINER. y World's Leading Novelty Cata- 
Jokes, ‘Tricks, ‘Science, Spo 
Hbbier Johnson Smith, Cena PM 
Clemens, MI 48043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL Magic! Huge catalog, 
over 1,000 tricks and Rooks, $2.50. Напі 
Lee's Magic Factory, Dept. PS11, 24 Lin- 
coln Street, Boston, MA 02111. 


"Relax grow 


51 COINS & CURRENCY 


SATISFACTION Guaranteed. Special 
Offer. Genuine U.S. Silver Dollar, АМ, 
XFine (1878 - 1985) $7.50, postage paid. 
(Limit 1 - Supply Limited.) C. Scott, 2218 


Sanders Rd., Ashland, KY 41101. Ex- 
change rights reserve: 


FREE Rare Coin And Catalog. Ki 
Coins, P.O. Box 1408, Union, Nd 01083. 


52 STAMP COLLECTING 


50 YEARS Old, fifteen different United 
States, over fifty years old 25e with ap- 
rovals. Jaxon, Box C11, New Rochelle, 


QUALITY Stamp , Approvals, CK. 
Stamps, 17902 Mark Lee Dr., Jamul, CA 
92035. 


UNITED NATIONS 3 Complete Mint 
Sets 25e, Approvals. Cornetta, POB 1509- 
Lake Placid, FL 3385: 


proval. Ches- 


` 153558, Philadelphia, PA 


mint commemoratives $1.00! 
Gordon Davison, 307E, Con- 
ЇН 03299. 


PENNY APPROVALS all fantastic val- 
ues DATASTAMPS, Box 5552, Jackso 
ville, FL 32207. 


OLD U.S. BARGAIN STAMPS! Uncom- 
mon approvals for adults. Valuable used 
stamps with various imperfections. (No 
mint, no packet materia. Rivertown, 
Dept. 1528, Ada, Michigan 49301. 

FASCINATING COLLECTION - 125 dif- 
ferent stamps from all corners of the 
lobe; only 10e with approvals. Hal Fri 


t, B15-11, Box 596, Alix, ‘Alberta, 
Can: B 


PRISE GIFT. DISTINCTIVE. STAMP COM- 
PANY, BOX 7656C, CHICAGO, IL. 
60680. 

‘wow! 50 All Different Germany-10¢! 
Super collection of genuine German Com- 
memoratives. Definitives, Airmails, Hi 

uei 
stamps from our approv: 
what you like. Return bi 
Send 10е today! Thank yo 
Stamp Co., Dept. A112PS, Jamestown, NY 
14701. 

APPROVALS id 

Stamps, Box 634-A, Richmon: 


(SEND only 10е for nice collection of U.S. 
Stamps including $5.00 issue and scarce 
mint Sipex Souvenir Sheet. Attractive | 
price lists of other beautiful stampa and | 
collectorg supplies included, Mystic 
Stamps, 88-2, Camden, NY 13316. 


when you reque: pe 
men you re 3 

tion for examination at home. 
Buy any or none, cancel ser- 
vice anytime. SEND TODAY! 


MISSION 01, PLACENTIA, CA 92670 
53A SATELLITE TV 


SATELLITE 
TELEVISION 
Our 11° system is 24 
sections of .090 alumi- 
num with an all steel 
super polar mount. Our 
complete system 

weighs over 575 Ibs. 

See the Best 

Send $7.95 for Introduction manu; 

Dealers & Distributors welcome. 

We build quality into our products 
Francis Enterprises, Inc. 

Р.О. Box 906 314-989-3248 

Poplar Bluff, MO 63901 


We don't just зей in- 
formation, we manu- 


ower Consums CTO 
HOME SATELLITE RECEIVER 


La Woodberry Road 
ولو‎ Rock, Arkansas 72212 
(501) 225-3100 


MICROWAVE RECEIVER SYSTEM 


"TOP OF THE LINE QUALITY" 
DOWN CONVERTER, POWER SUPPLY 
COMPLETE & EASY TV HOOK-UP 
TOTAL SYSTEM GAIN OF 40 dB. 

.! TO 2.6 GHz. 6 MONTH WARRANTY 

) INCH PARABOLIC DISH..... $149.00 


SATELLITE & CABLE SYSTEMS 

P.O. BOX 30512 SEATTLE WA 98103 

(ISA*MASTERCARD*COD*ORDER PHONE 
(206) 644-3445 


4 — RADIO, TELEVISION 


MICROWAVE RECEIVER. SYSTEM. 
rite: “DEALERS WANTED" Dept. PS, 
O. Box 4181 Scottsdale, AZ 85258. 
02) 941-9395. 


UHF Decoders. Information, st 
rojan Enterprises, 2920 Shelby, Indi 
polis, IN 46203. 


CABLE TV EQUIPMENT AND CON- 
ERTERS. Plans and Parts. Build or buy. 
or information send $: C&D Ele 
Р.О. Box 21, Је MI 49428. 


POLICE Scanners, Crystals, Radar De- 
tors, HPR, Box 19224, Denver, CO 
219. 


HBO Descrambler Plans 
structions, SASE $5.00, PWCS, 
48, Pittsburgh, PA 15224. 


and 
Box 


CARTEL Auto TV radio listen to TV 
yur car, Amazing cartel auto TV radio 


ith excellent reception only $2: ig 


rmation free. Ratel Electroni 
ox 160586, Miami, Florida 33116. 


CABLE TV BOXES & ACCESSORIES. 
omplete units. Money-back guarantee. 
or catalog send $1.00: Veejer Electron- 
s, 2961 Industrial Rd., Dept. 199NS, Las 
egas, NV 89109. 


INEXPENSIVE CATV CONVERTERS- 
ESCRAMBLERS - MICROWAVE ANTEN- 
AS! Catalog $2.00. ACM, Box 3431, Wal- 
ıt Creek, CA 94598. 


3 juipment, Electron- 
s. Catalog $2.00. ESC, Box 10192, Macon, 
eorgia 31297. 


MICROWAVE Television 

srters.” Exclusive new five s! 

atalogue: $2.00 (refundable). 
-P, Dallas, TX. 75225. 


“Downcon- 


Къз, dox 


NEW Television Projector Invention. 
omparable to systems costing $1500, 
ow $19.95. Kit includes everything you 
sed (worth $60 assembled). 30 Day Trial. 
isa Mastercard, (312) 724-2427, Keib En- 
rprises-1, P.O. Box 231, Glenview, Iili- 
is 60025. 


3UILD YOUR OWN TV CAMERA!) 
Ideal for home & business" 
7 مهب‎ tw a PROFIT me 
۱ з 


PHONE ов WRITE FoR rece 
RUgstRATED CATALOG OF KITS 
DIAL 402-987-3771 today. 


1305 BROADWAY sı 


5 ELECTRONICS, 
STEREO, HI-FI. 


SAVE on TELEPHONES New cordle: 
none 600 ft. range. Free catalog fe 
mplete line. Discount prices. 
lectronics, Box 2420, Farmington 
ills, MI 4801! 


۱7۷ Research 


LINEARS -Send Stamp For Dei 
atco Electronics - Вох 316D - Cac 
1 49601. 


ORDER No. 17546087 


| ایک‎ on | ЧЧ ы 
PLATTSBURGH NY. T2901 | € 
Tot, (teh set 8700. 


55A COMPUTERS. 


COMPUTER PROGRAM in basic lan- 

age to handi-cap race horses. Includes 
documentation and directions, Order 
C.O.D. or send $14.95 in check or money 
order to: Handi-Caper, P.O. Box 4896, 
Farmingham, MA 0170; 


TRS-80 COMPUTER DISCOUNTS. Low- 
est prices anywhere. Free price list. Radi 
Shack. 175A N. Delsea Dr. Vineland, NJ 
08360. 800-257-0426. 


COMPUTER Home Business. Distribu- 
tor Information Packet $5.00. Computers, 
Box 151, Providence, UT 84332. 


COMPUTER BOOKS. 100 Great selec- 
tions. Free list. Phil's Books, Dept. PS1, 
Box 120964, Arlington, Texas 76012. 


56 RECORDS, TAPES, etc. 


RECORDS - TAPES! Discounts to 73%; 
all labels; no purchase obligations; news- 
letter; discount dividend certificate: 
100% ‘guarantees. Free details. Discount 
Music Club, 650 Main Street. Р.О. Box 
2000, Dept. 4-1182, New Rochelle, NY 
10801. 


SUBLIMINALHYPNOTIC cassette: 
$5.00 Sample (refundable). Department, 
155-51, S06 Post, Ben Francisco, СА 
94109. 


SUBLIMINAL TAPES. Tap the unlimi 
ed Potential of your subconscious. Be- 
come HAPPIER: Gain SELF-CONFIDENCE 
and achieve SUCCESS. Free brochure. 
Subliminal Applications, 3430 East Tropi- 
а, Suite 44 Vegas, NV 89121 


SCWL™SUBLIMINAL 
"AUDIO TAPES"-positive self achieve- 
ment - eliminate weight, stress - gain health, 
confidence. Release ultimate subconscious 
abilities - discover total control ol your Me 
Learn why this technique is gaining such extra 
ordinary popularity over hypnosis. Free bro- 
chure and studies. MIDWEST RESEARCH, 
6515 Highland Rd , Suite 203-24 Pontiac. 
Michigan 48054. 


57 MUSICAL INSTRUMENTS 


INTERNATIONAL Ca! valuable to 
makers, repairers of stringed instru- 
ment: таро woods, parts, accesso- 
ries, kits ine German-made violins, vio- 

‘cellos, basses and bows. Send 25¢ for 
catalog. 10% Credit certificate will be en- 
closed. International Violin Company, 
Ltd., Dept. JK, 4026 W. Belvedere Ave., 
Baltimore, MD 21215. 


REVERBERATION 
FOR ORGANS 


Solid state with controls for rever- 
beration and room size. 
EVERY ORGAN SHOULD 
OWN ONE. ‘Send for free fiyer— 
DEVTRONIX ORGANS, INC. 
6101 WAREHOUSE WAY Dept. A 
SACRAMENTO, CALIFORNIA 96826 


MUSICAL 
INSTRUCTIONS 


jest method 


57A 


Y PIANO instantly! Е; 

rantees resul ree information: 
Biano-PS, P.O. Box 30309, Phoenix, Arizo- 
na 85046. 


58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


000.00 for best poem. 
Fiction guaranteed. Talent, 17 (РЗ) Long. 
wood Rd, Quincy, MA 02169. 


59 IMPORT-EXPORT 


42500 “Fast-Sellers.” Free Bro- 
chures! Ballrightco, Вох 91309-Х11, 
Cleveland Ohio 44101. 
60 BUSINESS 
OPPORTUNITIES 
"2042 Unique Proven En- 
'abulous “unknowns,” second 


33622. 


SELL Books By Mail. Profitable. Mus- 
grove-1B11, Altus, AR 72821 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, ete. Big Profits. 
Complete dealer set up. Catalog $1.00. An- 
chor, Box 3958-BPS. North Providence, 
RI 02911. 


VENDING Machine. No selling. Routes 
earn amazing profits. Big Catalog 
Free. Parkway Corporation, 1930PSB 


Greenspring Drive, Timonium, Maryland 
21093. 


PIANO Tuning quickly learned with 


home study course, Diploma granted. 
American School, 17050 Telfer 
Drive, Morgan Hill, CA 96037. 
IECHANICALLY inclined individual 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment wri 92-P 


Brighton 11th, Brookl; 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. 
Free Details. Gold, POB 24986 (LLC), 
Tampa, FL 33623. 


IMPORT-EXPORT opportunity, profit- 
able world-wide, mail order business from 
home, without capital. We ship plan for no 
К. елати!парап. Experience tnneces- 

Free rt. Mellinger, Dept. 

9B, Woodland Hills, CA 91407. 


TAKE Catalog Orders. We dropship 2500 
Bestselling specialty products. Lowest 
below-whole: rices. Immediate deliv- 
ery. Spectacular home business opportu- 

ree Book. SMC, 6061 De Soto Ave. 


GET RICHI! Secret law smashes debts— 
brings cash and credit! Details FREEN 
WealthKit-S, Billings, NY 12510. 


SPARE time fortune in Vinyl Repai 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details, Stamper, 
РОВ 22809 (LLC), Tampa, FL 33622. 


SYNTHETIC Oil Dealers Needed. Excit- 
ing Products & Opportunities. Make More 
Spare Time Than in Present Job. 1 + 800- 


$1104.00 MONTHLY For Ten Hour 
Work Week! Guaranteed!! Homework . . . 
Start Immediately . . . Paid Daily - Free 
Information/A] ion - AHV, Box 1028- 


CONCRETE Block Machinery; 
$100. Route One, Box 95, Rapid City, 
South Dakota 57701. 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25e (Re- 
INN Жоош; Seigewk MA 


MICROWAVE RECEIVER SYSTEM. 
Write: “DEALERS WANTED" Dept. PSB, 
PO Boz em Scottsdale, AZ 85258. (602) 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 1014, Jupiter, Florida 33458. 


SOLAR Heating learned quickl 
home! Free information. Empire School, 
Box 193, Rockville, IN 47872. 


windshields. Pro- 
tected territory. ‘Weld Systems, P.O. 
Box 87, Hillsboro, Oregon 97128, 803-640- 
2278. 


BRONZE BABY SHOES! High Income 
Home Business. Company tance. 
Metalcraft 02E11. East Providence, RI 
02914. 


SCREEN Print T-Shirt: 
kits. Free Detai T 
23991(LLO) Татр; 


MAKE IT RICH in the 1980's. Free infor- 
mation. JnG Products, 485 Calle Higuera 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. Free in- 
formation: Dasher, Box 548, Woodville, 
Texas 75979. 


$2,000.00 every week possible ! ! ! 
Build and sell “PROFESSIONAL” GIANT 
SCREEN PROJECTION TVs 
fooled with cheap imitations!” . 
EXACT SAME TYPE LEN! 
SCREENS utilized by Sony, Zenith, Pio- 
neer, and Magn . . Simple con- 
struction! lustrated dealers informa- 
tion and complete parts catalog $2.00 . 
Money back guarante POLI-VISION, 
168-A Dunmore St., Throop, PA 18512. 


BECOME WEALTHY! Millionaire Re- 
veals Plan. Free details: Trace Asso- 
ciates, 257 NW 93 Avenue, Coral Springs, 
Florida 33065. 


DISTRIBUTORS Wanted. LCD, Analog 
Watches. Postage and Handling $2. 
Write: MINNITI MARKETING GROUP, 
ох 17; ex Fells, NJ 07021. 


START YOUR OWN BUSINESS! 125 
COMPANIES THAT SET YOU UP COM- 
PLETELY! LITTLE OR NO CAPITAL 
NEEDED. SEND $3.00. HOME BUSINESS. 
DIRECTORY, BOX 10024-BX, Chicago, 
п. 60610. 


NEW Discovery in Battery Reconditio 
ing. Eighteen Months Guarantee M. 
ig Profits Fast.” Electon 
Drive, Little Rock, AR 7220 


$1,000 MONTHLY possible. Prepare in- 
come tax returns at home of office. Part/ 
fulltime. Easily learned. Home tı 
Free information. Nationwide Tax School, 
14507 Warren, Dearborn B201, MI 48126. 


400,000 BARGAINS Below Whole 
sale! Free! Liquidations . , . Close- 

Lots ... Single Samples. Free 
Bargainhunters Opportunities, 
Box 730-B, Holland, Michigan 49423. 


$485. WEEKLY Possible Doing Book- 
keeping At Home. Easy, Quickly Learned. 
Jayhill's, Dept. 23, Box 5362, Little Rock, 


72215. 


- 3,408 Moneymakin, 
ynamics, Box 1306H, 


ро! ! 
Stow, Ohio 44224. 


UNLIMITED POTENTIAL IN MAIL OR- 

DER! Sell information. No experience re- 
wired! Detail free. Information plus. P.O. 
ох 7601, Hollywood, FL 33021. 


MAKE MILLIONS MANUFACTURING 
Batteries. Write: Everlast, Box 365, Bogo- 
ta, NJ 07603. 


REPAIR HYDRAULIC JACKS— Free de- 
Hydraulic Parts Supply, Dept. S, 
157, Brownsville, TX 78520. 


YOUR ADVERTISEMENT in the Classi 
fied Section of Popular Science will reach 
over 4.5 million readers. For details and 
listing of available headings write: Clasal- 
fied Advertising Dept. PS, 380 Madison 
Ave., New York, NY 10017. 


MAKE-Sell Attractive Personalized Li 
cense Plates. Inexpensive. Sizeable prof- 
its. Pro-Plate, POB 22809 (LLC), Tampa, 
FL 33622, 


LIFETIME Income, $3,000 Weekly Pos: 


FREE! New HOME-BASED Business О) 

rtunities Guarantee You'll Never “ 

'o Work" Again. LifeChange$, 937-PS9, 
St. Mi DePere, WI. 54115. 


HOW TO START 

YOUR OWN BUSINESS. 
A guide to help select and e jh your 
business. Start now. Future indepen- 
dence. Send $5.00. Advisors, Box 902, 
Sault, Michigan 49783. 


MAKE WOOD TOYS FOR PROFIT. Toy 
arts, patterns wholesale. Lovebuilt toys, 
‘ahoe City, CA 95730-5459. 


$25,000 LOANS: Interest Free! Get 


ble! Unique system beats envelope stuff- | credit cards, signature loans, more! Free 
ing anyday! Elliott, Box 7206-PS11, Co- | Report! Moneywise, 511, LaGrangeville, 
lumbia, MO 65205. 12540. 

MAKE PVC Pipe Furniture. Profitable MAILORDER Opportunity! Capital and 
home business! Free report. J&M, Box | Experience Unnecessary. Free Details! 
711۳, Battle Ground, Washington 98604. PH, 11232 Garden, Livonia, MI 48150. 
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ELECTRONIC Mail Agents-profit from 
the revolution in electronic mail. Be a US- 
Teletape Agent in your area. No electron- 
іс investment. Send self-addressed 
stamped envelope to: Peninsular Tele- 
Communications, Box 422, Fenton, MI 


$1,000 WEEKLY Home Business Di- 
rectory Details. Box 2019-PS, New York, 
NY 10163. 


RUBBER Stamp Outfits Direct From 
Manufactor. Write: Customps, 2914 West 
Sexton, Springfield, MO 65807. 


FREE! Sample Issue Of “Moneymaking 
New” (82.50 value). Write: Stella, Box 855, 
Oakland, NJ 07436. 


700,000 BARGAINS BELOW WHOLE- 
SALE, Bankruptcy Merchandise, Free 
Samples, Closeouts, Imports, Surplus, 
Mail Order, 121 Home Businesses. Free 
Details. American Moneymakers, Box 
2350۳5: Tampa, FL 33674. 


LEARN The Secrets of Repairing Junk 
Batteries. “Fabulous Profits”. FIRST ES- 
TABLISHED COURSE. Apex Engi- 

5454 Bolsa Road, Atascadero, 


$500.00 WEEKLY recycling discarded 
tires, Send Бале, La Vallees, Fountain, 
2438. 


MAKE $30 HOUR at home sandblast- 
ing designs in glass. Details. Etching, Box 
445-S, Strathmore, СА 93267. 


BECOME Tax Consultant - Our stu- 
dents earn $1,000 - $3,000 every tax sea- 
son preparing returns evenings. State ap- 
proved. National Tax School, Monsey, 
IMP, New York 10952. 


for under $300. 
hureh, 


OWN your own busine: 
For de! 
6554 Utz, 


CONSULTING OPPORTUNITIES Learn 
how to become a successful consultant in 
your own field. Write for a free prospec- 
tus: The Consultant's Library, 815 - 15th 
Bue N.W., Dept. P, Washington, DC 


PROJECTION TV . 
bling Projectors. 


. Make $$$ assem- 
Results com- 


parable to $2,500 m . Your total 
cost less than $17, PLANS, LENS & 
Dealers information 315.80... Illustrated 


Information FREE Macrocomacx, Wash- 
ington Crossing, Pennsylvania 18977. 
Crediteard orders 24 hours 215-736-2880. 


RECEIVE LOTS OF MAIL. We'll list you 
with 100's of Publishers, Wholesalers, Im- 

rters, Firms wanting Home Workers, 

ailers, Etc, Send $2.00. Messier Indu 
tries, Drawer 491-K Federal Bldg, Worce: 
ter, MA 01601-0491. 


SAVE money answering ads. We show 
how to identify good offers, avoid ba 
Free details. Thornwood Public: 
Box 153, Kenilworth, IL 60043. 


GAMBLER'S SECRET REVEALED! 

Sucker Dice Pay Off! Only $5 a pair. Arjay 

Producta, Box 4848-8, Arlington, VA 
4. 


CARVED WOOD SIGNS work at home 
Unlimited profits. Complete guide. $5. 
Coastal Systems, Inc., Box 1900-0, Saraso- 
ta, FL 33578. 


BIG money painting addresses on street 
curbs. Complete kit. $14.95 guaranteed. 
Hamilton Global, P.O. Box 63002, Wichita, 
KS 67203. 


MAILORDER Opportunity! Start profit- 
able home business without experience or 
capital. Information free. Mail Order As- 
sociates, Dept 531, Montvale, NJ 07645. 


MONEY SECRETS. 

HELP People and businesses get money. 
Easy home business. F profits, 
No experience - 

ince. Free Details: DFC, Dept. 11-G- 
45 Reservoir Avenue, Cranston, 
Rhode Island 02920, 


RESIN, FIBREGLASS PROFESSION- 
ALS/AMATEURS Start new busin 
pare your mould release, brush 

anufacture adhesi 
crete, terrazzo, cerai 
cost. Great market hits. No special equip- 
ment required, $27.00 each proven recipe. 
$47.00 both. POLYCON, 1428 Chomedey, 
Montreal, Quebec, Canada, H3H 2AT. 


MAKE Durable Building Plastic E. 

proof, Fireproof, Economical. Bays 

Taber 2086-2078 Drive, Cedaredge, 
CO 81413. 


SELL SENSATIONAL LOW.COST PRE- 
ENTRY PROTECTOR for Automobile 
Buildings. Exceptional Distributor mar- 
gin. Northwest Electric, Ave. 3035, Mitch- 
ell, SD 57301. 


ASSEMBLE ELECTRONIC 
DEVICES AT HOME 
Knowledge or experience not nec- 
essary. Get started in spare time. 


Turn your spare of full time into 
cash. No investment. 


ELECTRONIC DEVELOPMENT LAB 
Вох 15606, Pinellas Park, FL 33565. 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time. Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals. Unusual business opportunity. 


FREE: Complete illustrated literature 


FREE 
DETAILS. 


BARTA, Вох 24-SA 
Walnut Creek, Calif. 94597 


61 MONEYMAKING 
OPPORTUNITIES. 
GET RICHI! Secret law smashes debts 


== - brings Cash credit! FREE report!! 
WealthKit-S, Billings, NY 12510. 


MAKE money selling electronics. Whole- 
sale dealer catalog $5. (redeemable). 
ETCO, Dept 531, Box 840, Champlain, NY 
12919. 
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FUND raisers, students, make hundreds 
in your community. Complete detailed 
instructions. Send $4.00. Phase 1, Box 
1883, Ames, IA 50010. 


MAKE 2 to 3 times your cost on 2500 
fast selling products, $3.00 brings catalog. 
Refundable on first order. Jimmy King 
Company, Dept. АЕ, P.O. Box 12854, Pen- 
sacola, FL 32576, 


GET RICH, Work at home. Free details, 
4L Enterprises (AJ), Rt. 9, Box 2415, 
Plant City, FL 33566. 


1 MADE $100,000 a year in mail order. 
Let me help you. Free instruction booklet. 
Greentree, Dunkirk, New York 14048. 


STEADY INCOME Easy Wood Projects 
Details 50е. Rosco, Box 50596, Midwest 
City, OK 73140. 


EXTRA MONEY - Make Money in Your 
Spare Time. Report shows how you can 
turn a hobby into a moneymaking ven- 
ture. Lists household articles which may 
be worth hundreds of dollars. Send $2.50. 
Classic Reports, Box 923, Valley Forge, 
PA 19481, 


PROFIT IMMEDIATLY!!! Unique Home- 
Business Program! Free Details: Norma 
31-59 32nd Street, Long Island City, NY 
11106. 


SELL PHOTOS to Newspapers and Mag- 
azines START NOW Essential Report and 
directory $2.50. Enchanted Gifts, 2216B 
Metcalfe, Austin, TX 78741. 


62 EMPLOYMENT 
INFORMATION 
AUSTRALIA - The World! 50,000 Jobs! 


Computerized reports $3.00. Jobworld, 
Box 681-F, Cypress, CA 90630. 


OVERSEAS . . . $20,000 - $60,000 +. Free 
Report! Employment, Box 19760-FK, In- 
dianapolis, IN 46219. 


AUSTRALIA WANTS YOU! Jobs! Big 
Pay! Transportation! Newest Handbook - 
Australian International, Box 
19107-FK, Washington, DC 2003 


ROCKY MOUNTAIN EMPLOYMENT 
NEWSLETTER! Colorado, Idaho, Mon- 
tana, Wyoming!! Current openings - all oc- 
ions! FREE details. Intermountain- 
h, Cheyenne WY 82001-99. 


ENERGY - Investigate employment pos- 
sibilities. Write for address list of U.S. pe- 
troleum industry companies. List of 100 
for $4.00. List of 300 for $10.00. Send to: 
Kauffman, 6925 - 5th Ave., Ste. E-156, 
Scottsdale, Arizona 85251. 


OFFSHORE Jobs! High Pay! Occupa- 
tions! Wages! Free Information! Offshore 
Guides, Box 4478, Biloxi, MS 39531. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


68 REMAILING SERVICES 


NEVADA Mail Receiving & Forwarding. 
Dressler & Co., 21 Gay St., Silver City, N 
89428. (702) 847-0519. 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039PS, Orlan- 
do, FL 32860. 


69А LOTTERIES 


BECOME AN INSTANT ILLIONAIRE. 
$Millions won monthly in Canadian Gov- 
ernment lotteries, Enter NOW. Free de- 
tails, Winfall Enterprises, Dept. P, Box 
554, Town of Mount Royal, Montreal, Que- 
bec, Canada, H3P 3C7. 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W. To- 
ronto, Canada M6M 422. 


WIN MILLIONS in Canadian Govern- 
lotteries. For free information 
‘anadian Gold Club, P.O. Box 324, 
п A, Windsor, Ontario, Canada ۸ 


MILLIONAIRES created instantly in Ca- 
nadian lotteries (Tax free). Free informa- 
tion. P Enterprises, Suite 125, 810 W. 
Broadway, Vancouver, B. C. V5Z 1J8. 


GOVERNMENT OIL & GAS LEASE 
LOTTERY This is one sonuni the 
average American citizen has in compet- 


ing with the large oil companies in attain: 
ing riches independence 
with only a small investment. Our tax-de- 
ductible filing fees 


other filing service 
P.O. 


JME 200 SL. Drawer HWD. Bouter CO 80907 


72 EDUCATION & 
INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free re- 
vealing details, Counseling, Box 389 PS11, 
Tustin, CA 92680. 


BARTENDING — Bar Management 
Home Study. Bartending Training, 3843- 
© San Fernando Road, Glendale, CA 
1204. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
ی‎ Boe, BA, Olympia, WA 


ELECTRONICS Degree (BSET) by corre- 
dence. Grantham College, 2500 La 
nega, Los Angeles, CA 


women. No previous experience or special 
nt needed. We train you at home in 
spare time. Get free facts. Write: North 
American School of Drafting, Dept. 
PCC82, 4500 Campus, Newport Beach, 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved for VA. Mod. 
ern Auction Library “FREE” with enroll- 
ment 515-423-5242, Col, Gordon E. Taylor, 
P.O. Box 949, Dept. 3, Mason City, IA 
50401. 


ACCREDITED COLLEGE DEGREES BY 
MAIL. Details. Graduate Referral Ser- 
vice, 3010 Santa Monica Blvd., Suite 173- 
PS, Santa Monica, CA 90404. 


COLLEGE DEGREES BY SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience. Fast. (614) 863-1791. Box 
13151-S11, Columbus, OH 43213. 


AIRPLANE DESIGN Home study semi- 
nar includes detail design and stress 
analysis. Write: Dept. PS, Airplane De- 
sign, Р.О. Box 6204, Lakeland, FL 33803. 


DEGREE PROGRAMS 
IN Management, Economics, Phil 
phy Business Studies. Credits and Ех 
rience accepted. Prospectus (airmail 
$2.00) Registrar. Sussex COLLEGE 


1969 students worldwide. 


rience. Bachelor's, Master's, Doctora! 
rite or send resume. American Natioi 

University, 3550 N. Central Ave., De 

819, Phoenix, AZ 85012. (602) 265-8657. 

Chaplain, Missionary Evani 

Box 744-PS, McKeesport, pels, Bi 


EARN DOCTORATE DEGREE. Ea: 
PhD in only 3 days. For complete hoi 
study program & exam. send only $5 t 
Clayton Theological Institute, 129 M. 


Whitney Way, Clayton, CA 94517. 
FREE 120 page Career Opportunitie 
gus hows how to train at home 6 
ing jobs. Granton Institute, 263, 
Adelaide Street West, Toronto Canada. | 


BARTENDING — Bar Manageme: 
Home-study diploma course. Free bookl 
from Rapid Results School, Dept. P! 
hington Street, Bellflower, Cj 


BRITISH DEGREES. Obtain yours no| 
from London, Bachelors. Masters. Doeto, 
ates. Commerce, Industry, Sciences, 
losophy, Divinity, Medicine, Social 
ences. Free Prospectus. (Airmail $1 
fundable) College Registrar, De 
BCM - Collegiate, London, WC1 

Englan 


INSTANT MEMORY 


new way to b 
A short, simple method of acquiri 
memory. No memorization, no keywords. Release your 
бри سا‎ Learn "how" you remember, 
ca iscover your natural ability to 
recall eveything Na Sen fr Td от to: 
INSTITUTE of ADVANCED THINKING 
USPS ViaLaPaz, Pacific Palisades, CA 90272 


73 CARTOONING, 
SIGN PAINTING 
CARTOON for Fun and Money!!! Fe 
booklet! Cartoons, Box 40614B, Detroi 
Michigan 48240. 


MODERN Cartooning Taught by Mal 
Write for Free Brochure. Cartooneram| 
Box 263- LB, Branford, CT 06405. 


CARTOONING & ANIMATION Inside 
cret to successful Animation and Caj 
Box 10293, Los А! 


Free Catalog 
FCentertown, 


ign Pai 
Supply, 


Kaufmann 
65023. 


76 DETECTIVES 


DETECTIVE Profession, easy hom 
study; free tie-tack or lapel pin, certi 
cate, future. Professional Investigato! 
Training School, Dept. CB, P.O. B 
41256, Los Angeles, CA 90041. 


FINGERPRINTING - exciting scientif 
career, Home study course teaches 
thing. Certificate on completion. M 
openings; prepare now. Professional 1 
vestigators Training School, Dept. F| 
P.O. Box 41256, Los Angeles, CA 90041. 

BE A DETECTIVE. You | 
and easily at home. No colle 
ence required. Diploma. Equipment. Glol 
al School of Investigation Box 1918, Hai 


over, Mass 02339. 

FINGERPRINT TECHNICIAN trainii 
now available. You learn easily ar 
quickly at home. No college or experien 
required. Diploma. Equipment. Glob 
School of Fingerprinting, Box 1918| 
Hanover, Mass 02339 


77 LOANS BY MAIL 


BORROW $25,000 
we 


“overnight.” Ai 
Keep indefinitely! Free Repoi 
cest و وس ی‎ 19739-۳16, Indi, 
46219. | 


BORROW $30,000 interest free! All el 
gible. Repay anytime. Free Details! Infi 


house, Box 1004-PS11, New York, N| 


10003. 


IMMEDIATE Loans to deserving ii 
viduals refused elsewhere. Many plans 
y us! Associates, Box 98- 


ARAB BUSINESSMEN 

uy & Invest. Top Finders Fees Paid. Iri 
MiddleEast. "Assos 1182PS2, 8291 Fla; 
man, Huntington Beach, CA 92646. 


ve Money 1 


. No experience - 
| Company to assist every wı 
Gimmicks! Free Detail 
ері. 11-C-11, 1145 Reservoir Ave- 
jue, Cranston, Rhode Island 02920. 


BEERMAKERS! Free Specialist Cata- 
g/Newsletter. William's, Box 461-P11, 
akland, California 94604. 


Box 284A, Wayne, 

— BEERMAKERS — 
SOHOL. Free Catalog, Equipment 
iupplies. Continental, Box 68016-PS, In- 
lianapolis, IN 46268. 


FREE BEERMAKING BOOK plus cata- 
og. Finest. d ment, Ingredients. One- 
і 1 SPI, Box 


FREE ENCYCLOPEDIA WINEMAKING 


Jeermaking Supplies Equipment Ingre- 


lients. Vynox, 


ох 57498, Rochester, NY 
4615. 


Free 
g. Fast Service, Large Selection. 
Box 7850-N, Independence, MO 


MOONSHINE! Whiskey, Gin, Vodka, Al- 
hofuel. Homebrewin, Man $2.00 (re- 
lundable). Gourmet, 723B Disston, Phila- 
lelphia, PA 19111. 
WINEMAKERS-BREWERS Quality Sup- 
lies Free oa rw Village Store, Box 


251Р5, Westport, MA 027! 


ALCOHOL STILLS. Detailed plans to 
yuild three inexpensive stills, $3.00. Stills, 
Р.О. Вох 943, NagsHead, NC 2795 


BEERMAKERS - Finest supplies, lowest 
rices, Free catalog. Beer Gear, Box 
5093-8, Lansing, MI 48909. 

WINEMAKER! Beerm: Free Il- 
ustrated catalog of supplies. Semplex, 
0. Box 12275H, Minneapolis MN 56412- 


79 — BUY IT WHOLESALE 


Below Wholesale! 
. . . Closeouts! 
. Free de- 
rgainhunters, Box 

Holland, MI 49423. 
PARTS: chainsaw, snowmobile, motor- 
ycle, small engines. Energy saving 
tems. FREE WHOLESALE CATALOG! 
Manufacturer's Supply, Box 157PS6, Dor- 


ter, WI 54425. 


FANTASTIC 300% profits quality rings, 
welry low wholesale prices Catalog $1 
fundable) Rainbow (PS) Creations, 160 
Waverly Place, San Francisco, CA 94108. 


REPAIR PARTS for chainsaws, lawn- 
nowers and small engines combine top 
ality and low prices, Shop tools. Guar- 

|. FREE CATALOG. For special deal- 
r information also give tax no. and com- 
any name. Repair Parts, Dept. 40814, 
Box 10308, Erie, PA 16515. 


0 ADVERTISING 
AGENCIES & SERVICES 
CUSTOM Advertising Buttons One Or 


Thousands. 2 Days. Ableprint, 1-612-646- 
069. 


Д 


BUSINESS SERVICE ` 


MAILING LISTS 
000 Apple ($395), 3000 Radio Shack users 
$295). George, Computer Intelligence, 
100-854-2010. 

33 RUBBER STAMPS & 


OFFICE SUPPLIES 
Order "CUSTOM MADE" 


RUBBER STAMPS 


UP TO 4 LINES only $995 
(Max.30 letters per ine) ep pa. 


FAST SERVICE: Your Order Shipped in 5 days! 
QUALITY Stamp Mfg. Box 35514 - S, Tulsa, OK 74135. 


5 PRINTING & RUBBER 
STAMP OUTFITS 
PRINT YOUR OWN — Printing Press- 
s. Type Supplies Direct From Factory. 
end $1.00 


for Catalog and Samples to: 
Ds, ст 


(elsey Company, 
6450. 


Meriden, 


HYPNOTISM 
motism, Sleep Learning Pub- 
P, Box 487, Anaheim, CA 


66A 
FREE Н; 

lication 

92705. 
FREE Hypnotism, Self-H; 


Learning Catalog! Drawer 
oso, NM 88345. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry. Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
il Articles Today. Free gift 
tion. Chicago Gold & Pre- 

E. Monroe, Dept. 357, Chi- 


nosis, Slee} 
5400, Ruid- 


IMMEDIATE HIGHEST CASH For class 
rings, Jewelry, Gold teeth, Watches. Free 

ift mail articles today. International 

old Precious Metals, 1655 N. Atherton 
Street, State College, PA 16801. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
Information. Rose Industries, 29-Ү East 
Madison, Chicago 60602. 


90 GIFTS 


INCREDIBLE VALUE! LCD Function 
lim. Trim. Silver Finish. 
paid. Niza, 605 Lincoln Road 
iami B. FL 33139. 


GIFTS - Charming, Unique Selection. 
Something For Everyone. Catalog Free. 
Gilmar Gift, Dept. 4LMS1, 1716 Ocean, 
San Francisco, СА 94112. 


91  OFINTEREST TO ALL 
MESSIAH PROMISED LIFE TO THE 


to: 
50456, Ft. Worth, TX 76108. 


NING ASSOCIATES help. Order your 
copy of our Financial Planning Informa- 
tion Form - your first step to a personal- 
ized Financial Planning Guide tailored to 

our unique financial situation, Send 
$4.95 to: AFPA, P.O, Box 1117-P, Vienna, 
VA 22180. 


шш um m m 
NEED CREDIT? ۱ 
GET CREDIT CARDS FAST-EASY!! 
6: مت‎ e^ | 
+ ho جوم‎ 


* Completely Legal and Guaranteed 
* Reestabian Bac Creat 


FREE INFO. CALL TOLL FREE 24 HRS 
2002273800 «(50 SA Mente Eni s0 J 


94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free re- 
cording forms. Free evaluation, Affiliated 
Inventors Foundation, 501-۸ Iowa, Colo- 
rado Springs, CO 80909. 


keting assistance available to individ- 
, universities, companies. Write for 
Kit-Ps. 
INVENTION MARKETING, INC. 
701 Smithfield Street 
Pittsburgh, PA 15222. 
PROTECT YOUR INVENTION. 
REGISTERED Patent Attorney. FREE 
Preliminary Review Of Your Description. 
Box 392۳8, Millwood, NY 10546. 
\TENT IT ECONOMICALLY! Free De- 
tails, N. Rainer, 2008 Fondulac Rd., Rich- 
mond, VA 23229. 


LEARN how to offer your invention for 
sale or license. Free Booklet Outlines pro- 
cedures, royalty rates, requirements. 
Kessler Sales Corporation, C-T-IW, Fre- 
mont, OH 43420. 


INVENTIONS WANTED 


American Inventors Corp. 
59 Interstate Dr. PS 

. MA 01089 (413) 737-5376 
A Fee Based Marketing Company 


97 GOOD EATING 


FLAMING DESSERTS, 20 Recipes $5.00. 
CMA, Box 767002, Roswell, GA 30076. 


98 WEARING APPAREL 


LIKE neat attractive footwear? Try my 
Mason shoes! Over 375 styles for men and 
women. Sizes 4AA to 16EEEE. Visa and 
Mastercard accepted. Free pocket cata. 

. Muir, Box 


West 


money-back guarantee. 


ET 
94773, Oklahoma City, OK 731: 


700 __ WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Box 
191, Norwood, MA 02062. 


SCRAP SILVER CONTACTS, FORKLIFT 
CONTACTS, STERLING, Silver Solder, 
Gold Plated. Robert Leszezak, 652 Myrtle 
St., Elizabeth, NJ 07202. 


101A POSTERS 


MOVIE POSTERS, The Great American 
Collectible. Huge selection, Vintage to 
Current. STAR WARS, E.T., Thousands 
more. Immediate Shipment. 
CLINT, MARILYN, BOGIE, and 
vorite SUPER STARS, fabulo\ 
photos. Illustrated Catalog $1. 
POSTER WAREHOUSE, 1550 Westwood, 
#14, Los Angeles, 90024. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nui 
New patented revolutionary device. 
catalog. Gardiner, 47291, М. 7th Ave, 
Phoenix, AZ 85013. 


ts. 


FREE Buyer's Guid rrett Detectors, 
Dept. P8. 2814 National, Garland, TX 
75041. Toll Free 1-800-527-4011, (Texas) 1- 
800-442-4889. 


705 — MISCELLANEOUS 


VACUUM | CLEANERS 
Prices” “New” Rainbow $349.95, Kirby, 
Filter Queen, Compact, Details: ABC Vac- 
uum Warehouse, 7021 Burnet-PS, Austin, 
Texas 78757. 


FREE BOOK, Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 


“Discount 


481 Thurston Road, Rochester, NY 
14819. 
ORNAMENTAL Iron designs. Book of 


1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature. Cun- 
ningham, 3881 South 3200 West, P.O. Box 
20005-5, Salt Lake City, UT 84120-0005. 


COLLEGE Students!—Improve your 
grades!—Termpaper catalog—306 
pages—10,278 titles—Rush $1.00—Re- 
search, Box 25918Q. Los Angeles, 90025. 
(213) 411-8226. 


INVENTORS-Patent or copyright an 
idea? A book by a national lawyers assn. 
on protection and commercialization of 
your ideas and a free half hour with atty. 
in your area. Send $9.95 check or money 
order to: Am. Patent Law Assn., Box A, 
2001 Jeff Davis Hwy. Arlington, VA 
22202. 


FREE PATENT INFORMATION Every 
Inventor Should Have. Richard L. Miller, 
Woolworth Building, 233 Broadway, Suite 
3612-N, New York, NY 10007. (212) 267- 
5252. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-FI, Fremont, OH 43420. 


95 INVENTIONS WANTED 


EARN ROYALTIES, NUPRODUX IN- 
TERNATIONAL, 1377 K 141, WASHING- 
TON, DC 20005. 


BLACKJACK STRATEGIES - Free Proof 
You Can Win Big! Hale, 13545 Wooden 
#37, Chardon, OH 4402, 


DENIM Bags for all occasions. Free in- 
formation. Send stamped envelope. Ash, 
#315, P.O. Box 311, Bronx, NY 10456. 


NORMAN ROCKWELL 
1983 CALENDAR. 

ENJOY 12 full-color glimpses of America- 
na as only Norman Rockwell could paint 
them in this 1983 calendar. Spiral bound, 
big 112114" size when opened, with plen- 
ty of room for messages and reminders. 

ockwell told America's story with 
warmth and affection. This calendar will 
be a constant reminder of his great work. 
Only 35.75 each plus $1 each postage & 
handling. Order Stock #4218, send check 
and order to TMM Mail Order, Dept. 
РС, Ро. Box 2041, Latha NY 


105A BETTER HEALTH 


PUREST WATER POSSIBLE! From an 
appli ince you can own. (removes Sodium 
E 


emicals etc.). N.A.H.I 


, 423 Mill St, 
r, MA 01602. 


htening emotional 
5.00. Bio-Dynamics, 
. Вох 11, Roswell, GA 30077. 


UNIQUE, PUREST WATER - Protect 
your family's health, save money. Installs 
easily. FREE details. T&S Distributing, 
Box 6294, Toledo, OH 43614. 


PUREST WATER from HOME DISTILL- 
ER, WATER WISE, Box 45981, Centerhill, 
FL 33514, (800)874-9028, 


STOP AGING, Never grow old again, be 
young, live forever. Free Details. Scientif- 
ic Research, 1377 K St., Suite 583, Wash- 
ington, DC 20005. 


END BACK- PAIN- 


A gravity traction device is now avail- 
lable for use in the comfort of you 
home. Send $1.50 for our booklet, “Al 
Guide To A Healther Back" to: Physical 
Research Corp. Rt. 20, Charlton, 
Massachusetts, 01507. 


106 PERSONAL 
INVESTIGATORS, 


Latest Electronic 


Aids. Literature, $1.00. Clifton, Box 220- 
A, Miami, Florida 33168. 


MEDITATION - Re-establish Physical, 
Mental, Spiritual Harmony. Unique cor- 
respond 

lay. 

бы 


lence course. Free booklet. Write 
Meet CFK, 1121 Rollingdell 
pertino, СА 95014. 


MISSING Persons - Heirs - Relative 
Anywhere USA. Sheridan, 125 N. Church, 
Rockford, IL 61101. 


SAVE MONEY - Complete Booklet & 
Forms on how to budget your money - be- 
come a serious saver - guaranteed - $0.95. 


tails. Acquarian Church, 432-PS PCH, 
Hermosa 


BECOME An Ordained Minister, Spread 


God Word. Free Information. World 


Church, Box 734, Goodlettsville, TN 
37072, 
106A HAIR CARE 


MY HAIR TRANSPLANT, Personal Ex- 
perience Report, $5.00. Bx 1523, Prince- 
Топ, NJ 08540. 


1068 DIVORCE 
ATTORNEYS. Winning _ information 
$100. MEN'S RIGHTS ASSOCIATION, 


189A, Forest Lake, MN 55025-0189. 
107 HEARING AIDS 


markup. Free Tı 
Terms Arranged. Lloyds-PSC, 
IL 61104, 


NAME BRANDS At Discount Prices. Le- 
Barron Company, ЕРТК Washington 
ipi 


Street, Saratoj ings, NY 1286 
GIANT Savings 30 days trial. Terms. 
Riteway, Box 59451S, Chicago, IL 60659. 


HEARING AIDS 


SAVE $$ 
All-in-the-ear Aid will 
help hearing. Under- 
stand! Try before you 
buy! NO salesmen!! 

P — Order FREE catalog! 
Rhodes, Dept. 69-S, Brookport IL 62910 


HEARING AID 


PRICE CATALOC 
l| SUPER SAVINGS! Newest. 


All types: Buy DIRECT & save up 

to HALF! No salesmen. Sold b 

AIR MAIL оп HOME TRIAL. FREI 
Catalog. Write: MONEYSAVERS, 

8 Dept.PS-11D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 

1 Not sold in California. 
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1101 History of Home Improvement This 12- 
minute phonograph record from Alcoa Building 
Products traces the history of remodeling 
materials and today's practical applications. 
Aluminum and vinyl siding. gutters, down- 
‘spouts, aluminum shake roofs, attic-ventilation 
systems, soffits, fascias, and shutters are fea- 
tured. Free 


1102 Silent Insect Killer Aladdin Bug Battler 
kills 300 insect varieties silently. Insects are 
lured into a water trap and drown—with no sizzle 
or popping sound. A brochure describes the 
concept. Free 


1103 Window Replacement Take advantage 
of the energy savings possible with new win- 
dows. A 16-page, full-color booklet illustrates 
and describes different styles of replacement 
windows available from Andersen Corp. Free 


cool door handles, and si 
iron doors. Free 


1105 Personal Computers rature tells you 
about Apple, the company that invented the first 
personal computer and has sold more personal 
Bomputere to more firms than any other compa- 
ny. Fr 


1106 Energy-Efficient Heating A brochure 
from Arkla shows how the new, patented Arkla 
Recuperative Gas Furnace saves energy costs 
by reducing fuel consumption. The company 
says the heating system will pay for itself in sav- 
ings. Free 


1107 Gas-Pressure Shock Absorbers Full-col- 


1108 Redwood Projects These four illustrated 
tip sheets from the California Redwood Assn. 
feature indoor plant holders, space-saver book- 
shelves, bathroom vai butcher-block 
benches. Includes cor aterials lists and 
detailed instructions. 


1109 Repair Guides You name it—this 0 
from Carbooks has a book to tune it up or fix it. 
lists manuals, repair guides, and technical 
books for cars, trucks, boats, planes, motorcy- 
cles, small engines, home appliances, comput- 
ers, and more. $1 


1110 Computer Portrait System Computer 

Amusements’ بسن‎ brochure gives full de- 

tails on a business that can be full-time, pa 

time, or absentee. It excellent idea foi 

family business. Use it in malls, flea markets, 

SNORE or wherever there are people. 
ree 


product | 


1111 Closeout Bargains This periodic bulletin 
shows the latest variety of consumer products 
being liquidated via mail order at big savings. 
Get a sample copy from C.O.M.B. $1 

1112 Outdoor Footwear This four-color bro- 
chure from Dunham features hunting, hiking, 
sport, and work boots in styles for men and 
women. Free 

1113 Sharpeners and Lumber Mills Colorful 
new catalog from Granberg features high-qual- 
ity chain-saw sharpeners and lumber mills, plus 
tools and attachments. It also illustrates how to 
get better use and value from a chain saw. 


1114 Energy-Efficient Fireplace This full-color 
catalog from Heatilator describes the Advan- 
tage fireplace: a factory-built, heat-circulating 
unit that is engineered for the energy-conscious 
‘80's. Also included: information on the Insul- 
stack chimney system and the manufacturer's 
complete fireplace story. 25€ 


1115 Heating Systems This full-color, 12- 
page brochure from Kero-Sun describes the 
jonitor 20 and Monitor 30 heating systems. 
Both combine the economy of kerosene with the 
convenience of central heating. Free 


1116 Tough Ceramic Nilsen's PSZ is the 
strongest, toughest ceramic developed to date. 
This color brochure includes tech I data and 
brief reports on recent tests where Nilsen's PSZ 
out-performed all other materials tested—even 
tungsten carbide. PSZ dies can put new life into 
your production. Free 


1117 Your Diesel Happy This pocket 
brochure from Kendall Refining Co. tells how a 
diesel engine is different from a gasoline 
engine. It also describes proper maintenance for 
diesel engines. Free 


1118 Hardware for YourHome Kwikset offers 
an eight-page, full-color, product-selector guide 
showing its full line of deadlocks, knob and lever 
lock sets, entrance handle sets, and patio-door 
w locks. Whether you're remodeli 9 

„ or replacing old locks, Kwikset's 
booklet will help you plan your home security. 


1119 Wood-Burning Fireplaces The full-color 
performance report and do-it-yourself planning 
brochures feature Majestic’s most efficient fire- 
place, the Warm Majic. available with out- 
side-air-intake and glass-enclosure kits. Bro- 
chures include color photos and illustrations of 
the fireplace and chimney installations. $1 


1120 Fire-Resistant Roofs This colorful book- 
let from Manville Building Materials illustr 
Underwriters Laboratories’ Class A fire-resi 
tance test for roofing shingles. Fire resistance is 
an important quality in a roof, and Manville 
fiberglass shingles have earned a UL Class A 
fire-resistance rating—the highest rating attain- 
able. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


1121 Newfangled Framing Square This new 
framirig square is described in a 32-page book- 
let from Orem Research. It has greater diversity 
and is especially designed to fit the needs of all 
crafts. It's simple to use, instantly calculates all 
angles for framing and layout, and makes a ter- 
rific gift idea. Free 

1122 Personal Computer Protecto Enter- 
prises’ complete information package describes 
its 28K personal computer with 66-key profes- 
sional typewriter keyboard. Includes immediate 
replacement guarantee. Free 


1123 Wood-Floor Finish Literature describes 

ша Fabulon, a water-based, nonflammable 
self-priming clear-gloss finish that's recom- 
mended for application over old finishes and 
new or newly sanded wood floors. From Pierce 
& Stevens. Free 


1124 Living with the Sun This 40-page, full- 
color brochure from PPG Industries, Inc. 
explains in layman's terms the planning, con- 
struction, and operation of passive solar design. 


1125 Electronics Comic Book "The Science 
Fair Story of Electronics" features space explo- 
ration, energy, history, and new developments 
in electronics. It's a full-color educational comic 
from Radio Shack for elementary-school stu- 
dents. Free 


1126 Exploring the Sea A colorful booklet 
from Ray Jefferson includes interesting and 
useful information on marine electronics. It 
explains how to use electronic aids to catch fish 
and how depth finders, chart recorders, and 
radios work. $1 


1127 Window and Door Ideas This 24-page 
color booklet from Pella/Rolscreen describes 
wood and aluminum-clad windows and patio 
doors Plus skylights, sun rooms, and interior 
wood folding doors for traditional and contem- 
porary homes. Energy-saving design, glazing 
options, and low-maintenance features are illus- 
trated and described. Free 


1128 Prefab Solar Greenhouses Sun Sys- 
tem's 16-page glossy brochure describes the 
many ways to beautify and expand your home 
for less money than with conventional construc- 
tion. Units come in standard prefabricated kits 
or customized to your specific needs. Free 


1129 The Arcade Joy Stick Comes Home Con- 
trols, adapters, and extension cords for home 
video and computer systems are described in 
this information folder from Wico Consumer 
Division. Free 

1130 RV-Services Guide Eight-page recre- 
ational-vehicle guide from U-Haul is available 
for RV owners who need service or repair on 
their vehicles. The booklet includes a valuable 
coupon. Free 
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FTC Report DEC. '81. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


